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DECLARATION
SITE NAME AND LOCATION |

Weldon Spring Site
St. Charles County, Missouri 63304

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the chemical plant area
of the Welden Spring site in St. Charles County, Missouri. This remedial action was selected
in accordance with the Comprehensive Environmental Response, Compensation, and Liability Act '
(CERCLA}, as amended, and to the extent practicable, the Narional Oil and Hazardous
Substances Pollution Contingency Plan (NCP), 40 CFR Part 300.

In making this decision, it is the U.S. Department of Energy’s (DOE's) policy to
integrate Nationa! Environmental Policy Act {(NEPA) values into the CERCLA remedial action
process; however, it is not the intent of the DOE to make a statement on the legal applicability
of the NEPA to CERCLA actions. This single document is intended to serve as the DOE'’s
Record of Decision (ROD) under both the CERCLA and the NEPA.

The decision presented herein is based on the information available in the Administrarive '
Record maintained in accordance with the CERCLA, The decision is also based on the issuance
of the Proposed Plan for Remedial Action at the Chemical Plant Area of the Weldon Spring Site
(DOE 1992a), holding a public meeting to receive comments on the Proposed Plan, and
completion of the Remedial Investigation/Feasiblity Study-Final Envi ronmenial Impact Statement
{RI/F5-Final EIS). In addition, the BOE has considered all comments received on the Proposed
Plan and the RI/FS-Final EIS documents in the preparation of the ROD.

As the lead agency for the State of Missouri regarding the Weldon Spring Site Remediat
Action Project, the Missouri Department of Natural Resources concurs that Alternative 6a:
Removal, Chemical Stabilization/Selidification and Disposal On Site is the preferred remedy for
the chemical plant area of the Weldon Spring site, and also concurs with applicable and/or
relevant and appropriate regquirements (ARARS) and waivers.
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ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this site, if not addressed by
implementing the response action selected in the ROD, may present a threat to human health and
the environment.

DESCRIPTION OF THE REMEDY

The chemical plant operable unit remedial action is the third of five major response
actions planned for the chemical plant area. Previous response actions included a removal action
involving the decontamination and dismantlement of site structures with short-term storage of
the material on site until selection of a disposal option in this ROD and a removal action to treat
impounded surface water. In addition, bulk waste material from the Weldon Spring Quarry is
being placed in temporary storage on site until the selection of a disposal option.

This operable unit addresses the various sources of contamination at the chemical plant
area including soils, sludge, sediment, and materials placed in short-term storage as a result of .
previous response actions,

This remedial action uses treatment tc address the principal threat remaining at the site,
(e.g., raffinate pit sludges and certain soil from the quarry). The major components of this
remedy are: '

« Dredge sludge from the raffinate pits, excavate sediment from Frog Pend and
Ash Pond and three off-site lakes, and excavate soil from specific locations
(including two former dump areas, locations adjacent to the chemical plant
buildings on site, and 10 vicinity prt}perues off sm:) using" standard
construction equipment and procedures.

« Remove material stored at the temporary facilities on site (inciuding bulk waste
excavated from the quarry, treatment residuals from the water treatment plants at the
quarry and the chemical plant area, and building material from the chemical plant
area) using standard construction equipment and procedures.

¢ Certain contaminated materials such as the raffinate pit sludges and portions
of quarry soil will be treated on site by chemical stabilizationfsolidification.

m:iusesrsijofibigirod_tat.dclh10 2




Treated and untreated materials will be disposed of on site in a facility
designed and constructed specifically for the Weldon Spring site wastes.

e Continued evatuation of vitrification as a contingency treatment option.

In reaching the decision to implement this remedial aiternative, DOE evaluated three
other altermatives in addition to no action. The other afternatives are: (1} Removal,
Vitrification, and Disposal On-site; (2) Removal, Vitrification, and Disposal at the Envirocare
Facility; and (3) Removal Vitrification, and Disposat at the Hanford Reservation Facility. A
description of the alternatives is provided in the Decision Summary of the ROD (attached), and
is available in the Administrative Record. CERCLA’s nine criteria (two threshold, five primary
balancing, and two modifying criteria) set out in the NCP were used to evaluate the alternatives.
The selected remedy and the contingency treatment optiof represent the best balance of key
factors with respect to these criteria and are the environmentally preferable alternatives.

Short-term effectiveness, implementability, and cost are the key factors for selection of
the preferred alternative. The shori-term effectiveness of the selected remedy is greater than for
the two alternatives that involve transportation of the waste to off-site locations. The selected
remedial action is the most implementable of all the alternatives evaluated in detail because the
chemical stabilization/solidification technology has been utilized dt other sites and would use
readily avaiiable resources. Finally, the selected remedy is the most cost effective of those
alternatives evaluated.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the envirenment; it complies with
Federal and State of Missouri requirements that are legally applicable or relevant and appropriate
to the remedial action, except as specifically waived pursuant o CERCLA, as set forth below,
and is cost effective. This remedy utilizes permanent solutions and alternative treatment {or
resource recovery) technologies to the maximum extent practicable, and satisfies the CERCLA
statutory preference for remedies that employ treatment that reduces toxicity, mobility, or
volume as a principal element. : '

The following Federal and State of Missouri requirements are waived under this Record
of Deciston:
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¢ 19 CSK 20-10.040 - State Rn-222 limit of { pCi/l above background in uncontrolled
. areas. CERCLA provision for waiver: Section 121(d)(4)(C).

« 40 CFR Part 268, Subpart E - Land Disposal Resirictions (LDR) storage limitations.
CERCLA provision for waiver: Section 121{d)(4XC).

¢ 40 CFR Part 268, Subpart C - DR placement restrictions. CERCLA provision for
waiver: Section 121{d)(4)(A).

e 10 CSR25.5-2642)C)1 - packaging, marking, and labeling requirements. CERCLA
provision for waiver: Section 121(d)(4)(A) and Section 121(d)(4)(B).

e 40 CER 761.75(b)(3} - Toxic Substance Control Act (TSCA) requirements for bottom
landfill liner. CERCLA provision for waiver: Section 121{d)}(4)D).

o 40 CFR 264.314[f) - restrictions regarding free 1iﬁuids in CSS grout placed in the
disposal facility for purposes of disposing of CSS treated wastes and o fill voids of
dismantlement debris. CERCLA provisions for waiver: Section 121(d)(4)(B) and
Section 121(d){(4)}D). -

e 40 CFR Part 268 42, Subpart D - LDR treatment standards based upon use of a
specified technology. CERCLA provision for waiver: Section 121(d){(#)(D).

¢ 4) CER 61, Subpart M - National Emission Standards for Hazardous Air Pollutants
(NESHAPs) requirements for ashestos storage, . CERCLA provision for waiver:
Section 121{d}{4)(B). '

o 40 CFR 761.65(a) - TSCA requirement for PCB storage and disposal. CERCLA
pravision for waiver: Section 121(d}4)(A).

Becausa both the selected and contingency remedies would result in hazardous substances
remaining on site above health-based levels (within the engineered disposal facility), a review
will be conducted within five years after this remedial action is complete in accordance with
CERCLA to ensure that the remedy continugs o provide adeguate protection of human health
and the environment,
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All practicable means 1o avoid or minimize environmental harm from implementation of
the selected remedy have been adopted. Excavation of contaminated soil is an area extending
into the Schote Creek 100-year floodplain wili be conducted using sediment controls to minimize
off-site transport of contaminated materials and no net change in flood potential is expected due
to these actions. A mitigation action pian will be prepared for dredging and excavation activities
i1 areas considered 1o be wetlands to minimize adverse impacts. Final site Jayout and design
will include all practicable means (e.g., sound engineering practices and proper construction
practices} to minimize environmental impacts.
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DECISION SUMMARY
1 SITE NAME, LOCATION, AND DESCRIFTION

The Weldon Spring site is located in St. Charles County, Missouri, about 48 km {30 mi}
west of St. Louis (Figure 1-1). The site consists of two geographically distinct areas: the 88-ha
(217-acre) chemical plant area, which is about 3.2 kan (2 mi) southwest of the junction of
Missouri (State) Route 94 and U.S. Route 40/61, and a 3.6-ha (9-acre) limestone GUasTY, which
is about 6.4 km (4 mi) south-southwest of the chemical plant area. The chemical plant area and
the quarry are accessible from State Route 94, and both are fenced and closed to the public.
This remedial action addresses SoUTCes of contamination at the chemical plant area, hereafter
referred to as "the site,” and its vicinity. This action als represents the selected disposal option
for contaminated bulk waste materia! from the quarry and vicinity areas.

The site was initially used by the Army during the 19403 to produce the explosives
trinitrotoluene (TNT) and dinitrotoluene (DNT), After extensive demelition, decontamination,
and regrading, the chemical plant was built by the U.S. Atomic Energy Commission (AEC, 2
predecessor of the 1].8. Department of Encrgy [DOE]) to process uranium and thorium ore
concentrates during the 1950s and 1960s. Radioactively and chemically contaminated waste Was
disposed of at the site during this period, and waste was disposed of in the quarry by both the
Army and the AEC from the 1940s tl_'u"nugh the 1960s. Radioactive contaminants are primarily
radionuclides of the natural uranium and Th-232 decay series: chemical contaminants include
paturally occurring metals and inorganic anions, as well as organic compounds such as

polychlorinated biphenyls (PCBs) and nitroaromatic compounds.

Site features include about 40 buildings {currently being dismantled), four raffinaie pits,
two ponds (Ash Pond and Frog Pond), and two former dump areds (north dump and south
dump) (Figure 1-2). Most of the land surface around the buildings is paved of covered with
gravel; the remainder of the site contans a variety of grasses and scattered small shrubs and
trees. Much of the site is routinely mowed, and little undisturbed and/or natural habitat exists
except in the northern quadrant. Soil in the two dump arcas and at scattered locations
throughout the chemical piant is radioactively contaminated; discrete locations also contain
elevated concentrations of certain metals and a few organic compounds. Portions of the site are
classified as prime farmland soi} by the U.S. Soil Conservation Service on the basis of soil {ype,
siope, and drainage.
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The raffinate pits cover about 10 ha (26 acres) in the southwestern portion of the site.
They were excavated from existing soil during the operational period of the chemical plant to
recerve waste slurry from the processing opembions, These pits constitute the most heavily
contaminated area and contain about 150,000 m* (200,000 yd®) of shidge and a combined
average 216,000 m’ (57,000,000 gal) of water. In addition, some drums and rubble from the
Army’s earlier decontamination activities at the chemical plant were disposed of primarily in the
fourth pit.

Ash Pond covers about 4.5 ha (11 acres) in the northwestern portion of the site. This
area received fly ash from the steam plant during the operational period. Frog Pond covers
about 0.3 ha (0.7 acres) in the northeastern part of the site and served as a settling basin for
fiows from the pilot plant. The combined volume of surface water in these ponds averages
about 8,700 m? (2,300,000 gal). The four pits and two ponds combined cover about 15 ha
(38 acres) and are included on the Wetlands Invantﬂry Map produced by the U,S. Department
of the Interior.

The site is transected by a surface water divide (Figure 1-3), a_nd the natural land surface
is gently sloping. Surface runoff from the southern portion of the site flows south toward the

Missouri River via a 2.4-km (1.5-mi) natural channel referred to as the Southeast Drainage;

runoff from the remainder of the site flows north foward the Mi'ssissippi River. Seil in the
Southeast Drainage is radioactively contaminated as a result of past discharges, and intermittent
fiows continue to carry contaminants off site from surface runoff down the channel. A small
portion (about 0.5 ha {1.3 acres]) of the northern area of the site along the drainage leading off
site from Ash Pond is within the 100-year floodplain of Schote Creek, a perennial stream west
and north of the site. The affected area represents a very small fraction (<0.01%) of that
floodplain. Contaminant levels in site runoff have recently decreased as a result of interim
actions to divert surface flow around contaminated seil areas such as the south dump and to
remove suspended solids using a siltation pond, straw, and vegetative cover.

The site is also situated atop a groundwater divide, Groundwater in the shallow
Burlington Keokuk Limestone aquifer south of the divide flows toward the Missouri River, and
groundwater north of the divide flows north toward the Mississippi River. Groundwater in this
shallow aquifer beneath the site and the nearby area (e.g., the Army property) is contaminated
with nitrates, sulfates, nitroaromatic’ compounds, some heavy metals, and vranium. No
drinking-water wells are currently completed in this aquifer, either on site or in the immediate

vicinity, The limited data available for the deep, productive St. Peter Sandstone indicate that

groundwater in this aquifer is not contaminated.
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About 22 ha (55 acres) in the northern quadrant of the site have been relatively
listurbed and are essentially grassland/old-field habitat with some secondary forest growth.
wide variety of species occurs on site, egpecially in this northem portion. Deer, rabbits,
coons, squitrels, turties, frogs, wild turkeys, geese, and ducks have been observed. The site
:5 not provide eritical habitats for any Federal-listed threatened or endangered species, and
Federally listed species have been sighted in the chemical plant area. Two State-listed:
cies, the pied-billed grebe (a State rare species) and the Swainson’s hawk (a State endangered

_cies} have been reported for the site, although there is no evidence that c:ther species breeds
Or uses the site year-round.

The site is bordered by the August A. Busch Conservation Area to the north, the Weldon
ing Conservation Area to the south and east, and the U.S. Army Reserve and National Guard
ining Area to the west (Figure §-4). The two wildlife areas are managed by the Missouri
partment of Conservation and are open throughout the year for recreational uses; together,
se areas receive about 1,200,000 visitors each year, Army reserve troops had previousiy vsed

Army property each year, primarily for weekend training exercises. This Army property

| portions of the wildlife areas constitute the balance of the former ordnance works and are

» listed on the National Prionities List (NPL). Soil at several small locations on the Army

perty and in the two wildlife areas contains generally low levels of radioactivity as a result

previous site activities. Three lakes in the Busch Conservation Area also contain low levels

radioactivity as a result of surface runoff. These lakes also show elevated levels of lead,
jum, and arsenic, although there is no kmown source from the site,

A State of Missouri highway maintenance facility is located on State Route 94, just
theast of the site entry gate, and Francis Howell High School is Jocated about 1 &m (0.6 mi}
t of the site (Figure 1-4). The maintenance facility employs nine staff and one mechanic.
2 school employs about 160 faculty and staff, and about 1,600 students currently attend. The
1 closest communities to the site are Weldon Spring and Weldon Spring Heights; they are
ated about 3.2 km (2 mi) east of the site and have a combined population of about 830,
ree residences are located within this 3.2 km (2 mi) distance from the site, the closest of
ich is a trailer occupied by the janitor at the high school. The largest city in the county is
Charles; it is located about 24 km (15 mi) northeast of the site and has a population of about
000.
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2 SITE HISTORY

In April 1941, the U.S. Department of the Army acguired about 7,004 ha (17,000 acres})
of land in St. Charles County, Missouri, o construct the Weldon Spring Ordnance Works — a
production facility for trinitrotoluene (TNT) and dinitrotoluene (DNT) explosives. The facility
began operations in 1941 and closed in 1946. By 1949, ali but about 810 ha (2,000 acres) of
the ordnance works property had been transferred lo the State of Missouri and the University
of Missouri for use as wildiife area and agricultural land. FExcept for several small parcels
transferred to St. Charles County, the remaining property became the chemical plant area of the
Weldon Spring site and the adjacent U.$. Army Reserve and National Guard Training Area.

In May 1955, the U.S, Atomic Energy Commission (AEC) acquired 83 ha (205 acres)
of the property from the Army for construction of a uranium feed materials plant. An agditional
6 ha (15 acres) was later transferred to the AEC for expansion of waste storage capacity; i.e.,
10 construct the fourth raffinate pit. Considerable explosives decontamination and regrading
activities were conducted prior to constructing the chemical plant. Uranium and thorium ore
concentrates were processed at the plant from 1957 to 1966.

Plant operations generated several chemical and radioactive waste streams, including
raffinates from the refinery operation and washed slag from the uranium recovery process.
Waste slurries were piped to the raffinate pits, where the solids settled to the botiom and the
supernatant liquids were decanted 1o the plant process sewer. This sewer drained off site to the
Missouri River via the Southeast Drainage. Some solid waste was also disposed of on site
during the plant’s operational period. The quarry, which had been used Dy the Army since the
early 1940s to dispose of chemically contaminated waste, was transferred to the AEC in July
1960. Radioactively contaminated wastes such as uranium and thorium residues, building
rubble, and process equipment were disposed of in the quarry through 1969.

The Arrhy reacquired the chemical plant property in 1967 and began decontamination and
dismantling operations to prepare the facility for herbicide production. Much of the resultant
debris was placed in the quarry; & small amount was also placed in the fourth raffinate pit, The
project was canceled in 1969 prior to any production, and the plant has remained essentially
unused and in caretaker status since that time. The Army retumned the raffinate pits portion of
the chermical plant area to the AEC in 1971 and the remainder of the property to the U.S.
Department of Energy (DOE) in 1985, Prior to that transfer, the Army conducted building
repair and additional decontarnination activities in 1984. The DOE established a project office
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at the site in 1986 to support cleanup activities, and several interim response actions have been -
developed and implemented since that time. -

The U.S. Environmental Protection Agency (EPA) listed the quarry on the National
Priorities List (NPL) in 1987, and the chemical plant area was added to this listing in 1989. The
balance of the former Weldon Spring Ordnance Works property, which is adjacent to the DOE
portion of the property and for which the Army has responsibility, was added to the NPL as a
separate listing in 1990. ' .

A Record of Decision was prepared for management of the Weldon Spring guarry bulk
wiastes in 1990, The selected remedy entailed removal of the bulk wastes from the quarry,
transportation along a dedicated hau! road to the chemical plant area, and interim storage in the
temporary storage area south of the raffinate pits. This work is presently underway.
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3 HIGHLIGHTS OF COMMUNITY PARTICIPATION

A Remedial Investigation/Feasibility Study (RI/FS) process was conducted for the Weldon
Spring site in accordance with the requirements of the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), as amended, to document the proposed maragement
of the chemical plant area as an operable unit for overall site remediation and to support the
comprehensive disposat options for the entire cleanup. Documents developed during the RU/FS
process included the Remedial Investigation (DOE 1992h), a Baseline Assessment (BA)
(DOE 1992c), a Feasibility Study (DOE 1992d), and a Proposed Plan (PP) (DOE 1992a). These
documents incorporate values of the National Environmental Policy Act (NEPA), and they
represent a level of analysis consistent with an Environmenial Impact Statemen (EIS). Together,
the RI, BA, FS, and PP are the required primary documents consistent with the provisions of
the First Amended Federal Facility Agreemers entered into between the U.8. Department of
Energy (DOE) and the U.S. Envireninental Protection Agency (EPA). In accordance with

~ Section 117 of the CERCLA, copies of these final documents were released to the public on

November 20, 1992. A public notice announcing the availability of these documents and the
date for the public hearing was published in the St. Charles Journal on November 22, 1992

The R1, BA, FS, and PP, along with other documents in the Administrative Record, have
been made available for public review in the public reading room at the Weldon Spring site.
Copies have also been made available to the public in information repositories at Francis Howell -
High School and at three branches of the St. Charles City/County Library: Kathryn M.,
Linneman, Spencer Creek, and Kisker Road. A notice of availability of these documents was
pubtished in the 5v. Chatles Journal and the Si. Charles Section of the St. Louis Post-Dispaich
on November 22, 1992. An informational bulletin was also prepared to summarize this
proposed action and facilitate the community participation process.

A public comment period for this remedial action was held from November 20, 1992,
through February 19, 1993. A public hearing was held on December 15, 1992, at The Columns
in St. Charles, Missouri, as part of the public participation precess. This public hearing was
advertised in the newspaper announcements listed above. At this meeting, representatives from
the DOE and the EPA Region VII received comments from the public about the site and the
remedial alternatives under consideration. Transcripts of the public meeting are included as part
of the Administrative Record for this operable unit remedial action. The Administrative Record
includes theé information used to support the selected remedy. All public comments were
considered in the decision-making process for determining the selected remedy.
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A report of this hearing was featured in the site’s publication, WSSRAP Update, copies
of which were distributed to about 70,000 residences in St. Charles County on February 7,
1993, |

A detailed response to the comments received during the public comment period for this
remedial action was developed as a separate document and may be found in the Administrative
Record and the information repositories. A responsivencss summary that addresses the major
issues raised during the public comment pericd is attached to this Record of Decision. This
decision document presents the selected remedial action for managing the chemical plant area
of the Weldon Spring site in accordance with the CERCLA, as amended, and to the extent
practicable, the Nerional Concingency Plan (NCP). The decision for this site is based on the
Administrative Record. | |

miusergijofiblgiredirod_txts-3.h10 11



4 SCOPE AND ROLE OF REMEDIAL ACTION

This proposed remedial action is the major component of overall site cleanup
(Rigure 4-1), and addresses comprehensive disposal decisions for the project. The primary focus
of this action is contaminated material at the chemical plant area, including that generated as &
result of previous response actions. However, the scope also includes the disposition of material
that may be generated by upcoming actions {¢.g., at the Southeast Drainage and the guarry).
Although cleanup decisions for other components of site remediation are not included in the
scope of this action, the contaminated material that could be generated by future response actions
is being considered to facilitate an integrated disposal decision. The types of material that could
result from future actions are the same as those being addressed in this action; i.e., soil,
sediment, vegetation, and conizinerized process waste from the water treatment plants.

As used in this Record of Decision (ROD}) and associated site-documents, the use of the
term "on site” refers to all areas, contaminated or otherwise, that exist within the physical
boundaries of the Weldon Spring Chemical Plant (WSCP) and the Weldon Spring Quarry. The
quarry and the chemical plant areas are reasonably close in proximity, and are compatible with
regard to remediation approach. Therefore, they are considered one Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) site for purposes of this
remedial action. "Off site” refers to those adjacent or nearby properties not located within the
physical boundaries of the WSCP.

Several interim response actions have been selected for both the chemical plant area and
the quarry and are currently being designed and/or implemented. The primary interim actions
are summarized as follows:

» Excavation of solid wastes from the quarry, with transport to the chemical
plant area for controlled storage in a temporary storage area (TSA) pending
the disposal decision presented in this ROD. '

» Removal and treatment of pended water from the quarry, with transport of the
treatment residuals to the chemical plant area for controlled storage as above.

¢ Removal and treatment of ponded water from surface water impoundments at

the chemical plant area, with controlled storage of the treatment residuals as
above.
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» Consolidation and containerizatien of abandoned chemicals and process wastes.

- Decdﬁtanﬁnatinn and dismantlement of site structures, with controlled storage
in the material staging area (MSA) and/or the TSA as above. '

These removal actions have been (and are being) conducted to respond to contamingnt
releases and to mitigate health and safety threats in accordance with CERCLA requitements.
The actions have aiso been conducted in accordance with Council on Environmental Quality
regulations for implementing the procedural provisions of the National Environmental Policy Act
(NEPA), '

The role of this proposed remedial action is to establish appropriate responses and final
conditions for solid material at the chemical plant area and to identify an appropriate disposal
decision for waste generated by project cleanup activities. The action addresses management
of the following materials to minimize potential releases and related exposures:

* Sludge, sediment and soil from the raffinate pits and ponds; site-wide z0il
(e.g., from past dump and spill areas); and soil and sediment from vicinity
properties.

» Structural debris in storage at the MSA.

s  Solid material excavated from the quarry — inciuding soil, sediment, process
residues, rock, building rubble and equipment, and vegetation -— and in .
storage at the TSA.

o Containerized wastes, including residuals generated by the two water
treatment plants and in storage at Building 434, the TSA, or other engineered
facilities.

Cleanup decisions for sediment and soil in the Southeast Drainage, groundwater beneath
the chemical plant area, and material remaining at the quarry following bulk waste removal
{including groundwater) are rot included in the scope of the current remedial action. Sephrate
environmental documentation will be prepared withiri the next several years to support cleanup
decisions for those locations and media. These documents will be developed in consultation with
the U.S. Environmental Protection Agency (EPA) Region VII and the State of Missouri,
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5 SITE CHARACTERISTICS

The site has been extensively studied to determine the nature and extent of contamination
in various media. These studies have produced thousands of data records for soil, surface walter,
sludge, sediment, and building material and other debris. Groundwater has also been sampled,
and limited biota sampling has been conducted. This information has been used to identify areas
and media for cleanup. The results of these studies are presented in the Remedial Investigation
for the Chemical Plant Area of the Weldon Spring Site (RI} (DOE 1992b). A general description
of the environmental setting at the Weldon Spring site is presented in Section 1, including a
discnssion of key source areas and general contaminant information.

The primary source areas and key contaminants that have been identified at the site are
summarized in Table 5-1. The estimated areas and volumes of contaminated media addressed
by the disposal decision under this action are summarized in Table 5-2. The concentration
ranges of the major radioactive and chemical contaminants at the site are listed in Tables 5-3 and
5-4. A discussion on background levels of these contaminants is presented in Section 2 of the
Feasibitity Study (FS) (DOE 1992d).

The RI information was used to assess human health and ecological risks for the site to
determine if adverse effects could result from possible exposures. Site characteristics were
evaluated for this assessment in order to identify the primary mechanisms of contaminant release
and pathways by which site contaminants could be transported to potential receptors (humans and
‘biota). The primary mechanisms and transport pathways identified for the site are:

» Surface runoff from on-site areas to off-site drainage soil and surface water.

e Surface water loss to groundwater via losing streams off site.

. » Groundwater discharge to surface water via gaining streams off site.

s Leaching from contaminated surface and/or subsurface soil, sediment, or
sludge to groundwater.

e External gamma radiation from radioactively contaminated surfaces, including
building material and soil.

+ Atmospheric dispersion of radon from radium-contaminated s0il.
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TABLE 5-1 Sources of Contamination at the Weidon Spring Site .

A rosMadium Commantsitl
Primary On-Site Sowroes
Ralfinete pits Thr o radfTinete pita pravioudly received procage wasts from the chamical plant and conutitute

the ot beavily contaminated sourae aras at thes site.

Surface water Although ourrantly pressnt in the pita, this water |+ targetsd for remogval and trastment undar an
interim scten, Contaminants: urapium, redism, aréenic, mangansss, salanium, cyanide,
mitrate, -and fluonds.

Sludge Frocipitates of wezte glurries from uranium- and thorlum-proceasing oparations have wattied o
the bottom of sach pit. Conteminants: urantum, thorium, radium, aresnic, molybdanum,
vanadivm, and suifate,

Saoil . Contamination In barme and beoesth the pite is 2 result of contect with, and leaching from, the
sludge and surface water. Characterdzstion of this sail is llmited’ because of difficulty in
enrnpling umder ¢urrant gonditions; sdditional cherectarization will be sonducted aa the surfses
watsr and sludgs ara removed: Contaminanis: radionuclids snd matal pracipitates [see
dudgel, snd pitrete. .

Structursl debrig A amall smourt of dabris aonslstlng of concrets, tanks, plping, drums, and structurel material ie
prasent in Raffinate Pi1 4, These motarials were plecad in Pit 4 during closure af the chemical
pwnt when the Arny began converting the plant for harbicide produgtion. Contarnirents:
uranium, theriom, radium, PCS2, and metsis,

Frog Pand Frag Pong praviousty recaived flow from storm and sanitary sewers ot the pilot chamical plant .
and currantly racaives averand flow frarm the narthaastarn portion of the gita.

Eurlaca warar Although currantly presant in tha porsd, this water iz targeted for remaval and traetmant under
an interim ection. Conteminents: uranium and eflonds,

Sndiment The sadiment contalne transpored sdlide and precipitates from the surface wetsr,
Contaminent: uraniom.

Eoll Soil arcund the pond could be contaminated sz & result of lsaching from the surtace weter and
sadiment. Conbstminant: Lrarkdum,

Ash Pend ' Ash Pond previously raceived fly esh slurry from the power plent Bnd currently reasives
overlend flaw Trom the northwestern portion of tha eite, Soil and building dabriz from site
removel actions are being stored here.

Surfaca water Although currently presant in tha pond, this water s targeted for retoval snd traatmant undar
an ihterim a¢tion, Contaminants: uranium end nitrate,

Sedimont The sadiment containg tranaported solids and pracipitates from the surface water,
Contaminants; yranium-and nitrata, '

Sail Sofl arcund tha pond is gontaminalad as a resuft of runof! from the South Dump. Canteminant:
Uranium. .
Building dabriz Dabriz reguiting from site removal actions: Lrenium and nanfriable eshegios,

Soil and bullding ' - Contaminants: uranium, thoriurm, and radiom,
debirig from gite .
removasl actiong
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TABLE 5-1 Sources of Contamination at the Wesldon Spring Site iContinued)

Ll

AreaMeadium Camments
Horth dumg and scuth These durp ATRES Wire praviously used to oM and dispoak of radloactive matarial-
durmp
Sail - Contaminants: uranium, thariura, snd radivm.
Mot building and Contaminants: ursnium, tharism, snd rediluen,

squipmant dabris

hatariol staging arda The MG A & loeated in the northwastern portipn of the site and provides m ataging araa for

IMSA) radiciogically contaminated atarisl regulting from dismantament activitias. Tha MSA includes
& 3-ha [S-acret gravel pad stapging arme with an enpginesred runcii zollection system and
relention pand.

Mested building and Conteminants! uranium, thosium, and radivm.

squiptnant dabris

Daocontamination Cantgminants: wranium, thariym, and radium.

debrin
Temporary sloroge araa The TSA I3 baing construsted 10 atofe bulk quarry waets which wil be excavelad undsr &n
TS A laterim #etian.

Watal bulding and Contaminants: urenium, thaum, and radilrm,

squipment debris

Conarete buikding Contaminants: uranium, thorum, gl radium,
debrig mnd rock

Soll Comeminants: uraniue, tharium, radium, argaric, lead, pickel, and asleniam; alee, in Boma
spate, PCHa, polyoiyelic lor polynushaar) aromatic hydracprbons {FAHs], and nitromramatic
compounds such as THT, 2,4-DNT, 2.6-DNT, NB, and THE. '

Siudge asnd sedimant Contarinams; uranium, thosiurm, radiurm, argems, and 2,84-DNT.

Contalnerized Coptarminants: Granium, thorium., radium, arsenic, fucrids. and nitrogromatic compounds,
prooess wastss from

the two weter

treatment plants

Rasidual soil spd Thig material cauld be tamporarily gigrad at tha TSA if it wars datarmiined 10 reguire ramaval,

gadiment from the The contarminated materisl that coulid rasilt fram futura actions will be addrassed in separate
quarry aren anvironmental documshtetion supperiing cleanup decisions tor this lecetion. Canteminsnis;

aame as the bulk waste soil and gadimant.
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TABLE 5-1 Sources of Contamination at the Weldon Spring Site (Continued)

AraaMedium

Commants'®

Buliding 434

Containerized
chamicula

Anbsatos Starage Area
Scattersd On-Site Sotrear
Eoil i wrass mdjacant

to the chemical plant

buiidings

Soll i araan adjacent
o thae raffinate pits

Yageteticn
Off-5lte Souroe
Burgammesigter Spring
and Lakes 34, 35, and
36 in the Busch Wildlife
Arsa

Surfacs watar

Sadimant

Sail at vioinity
propsrmas

Buifding 434 waa ramadeled tc use for storage of containsrized material rasulting from prévious
intarim cesponse actions, {(Ae & contingency, this building might be uesd to store containarized
procass wastes fram tha walsr trentrment plants.) Cantaminants inchude nitrie, sulfurio, and
hydeofiuane acids; sodium hydroxide; PCEs; haavy metels; and psint volvents. Two tanks of
tributyl phospbete hove haen drummad and transferred 1o Building-434.

Contafnarized, bogoed ssbeaios.

Thasa aress wers pravicysly used to uwrboad and gtore process materia! and ta bouze sheatricst
aguipment. Contsminants: uraniym, thardum, radium, sulfate, nitrate, PCBs, and PAHs.

Thasa areas wers previcusly impacisd by 3pits or overand flow. Contarminante: uranium,
tharium, radivm, fluorids, sultate, and nitrata.

Yagetation could be comaminated ey e regull of biouptake.

These araas aré conaminated by surface runcff and groundwatar diecharges from contaminatad
Atens on Site,

Conteminanty: wranium snd futrace.,
Contarminant: uranium, -

These araas wers pravicusly impacted by wansporl and storage echivities. Contarinants:
urandurn, thorkum, and redium.

la} Cnly prirnary contaminants ur.a indizeted in thie table; additional in-placa soufce Afea data are provided in tha R_I
IDCE 19820). Notation: THE, 1,3, 5uinitrobsnzens; 2,4-DNT, 2, 4-dinitrotoluens; Z,6-DNT, 2.6-diniltotolusne; THT,
2,4, 6-Trnitratoluans; BB, ritrobanzens; PAHS, polycyclic aramalic hydracerkons; PCBs, polyehlorinated biphenyls.
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TABLE 5-2 Estimated Areas and Volumes of Contaminated Media

Contarninated Madia and Locatians Areg Yolurng
{hectaras] lacresl i3 fyd ™1
Shdgs
Kaf{tnate pite 10.4 i6.48 168,212 224,000
Sadimant :
Aph Pong % B.E 6,289 8,200
Frog Fond ' 0.7 1.3 5.352 7.000
TSA Q.4 1.0 5124 - 4100
Lnkes 24, 35, and 35 ' 4E.7 113.0 15,292 20,000
Farmmea Cange Slaugh 1.4 3k 61,650 80,600
Totsl sediment'®t 51.8 ¥28.0 91,538 119,800
Soil
Morth Dump 0.8 1.9 5.B1Q 7,800
South Dump 1.7 4.2 12,821 186,800
{¥thar site-wide aail 8.1 200 ES, 156 BS 400
TEA C.B 2.0 39,755 EZ2,000
Ratfinate plts 10.4 2.8 117,366 153,500
5ol at aubsurface piping 1.8 4.5 15,202 20,000
OH site (vicinity properties) o5 1.2 2762 2,800
Totel gollst 241 508 259,199 339,000
Struotured mararial
Concrete at TS& 0.8 2.3 23,090 30,200
Steal ot TSA 0.3 0.8 8028 - 10,800
Hubble/cancrete st MSA 1.0 25 45111 53,000
Staal at MSA 1.0 2.5 38 300 51,400
Debris ot M54 0.1 0.5 2,829 3,700
Asbestos 0.2 0.8 7,493 9,800
Buikding 434 0.2 0.5 3,823 5,000
Total structural materiat S ap 9.6 129,676 162,800
Pracese chemizals
Treatrment plant procoss waete 0.2 0.5 2752 3,800
Convolidatad ahsmicals 0.2 0.5 275 360
Total process chamicsls o.4 1.0 3,027 2,860
Yegstaticn
Fram quarey ’ 0.2 0.4 4 B6S &S00
Fram building dermoiition 0.04 L1 £73 750
From site-wide areas 1.5 B 17,8, 23,400
Total vegetation : 1.7 4.3 23,434 30,650
E7E 141 A63,000

Total voluma el

W oiumes for sediment and soif ara based an the ALARA goais shown in Tables 9-3 and 9-4,

{8 Total asdiment matarist includss an anginsaiing Approximation of contaminated soil which may requiie remavel eg part of

tha querry residusls cparabls unlL.

L]
{a.g., tha sludge and gqil in the raffinate pats),
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TABLE 5-3 Concentration Ranges of Radioactive Contaminants of Congern

OrrSite [H-5ita
Concentration Rangs ' Conaantratich Renge!®
Surface Aatinate Fit Surfaca
. Sot Waier Sludgs Water Exdimant
Conteminant {pCifg) tpCin) pCidg) {pCin {pCisgl
227 0.006-44 A Z.8-990 - -
Pb-2100<t 0. 4-450 - 1.0-1,700 . .
Pa23110 D.01:687 - 3.6-1,200 - .
Re-226 . 4-450 3.4-130 1.0-1,700 [N 0.7-22¢
erzsm '0.4-150 1.5-25 4.0-1,400 npo . 0.4-3890
Rr-220 - . - - -
Rn-222 - - - - -
Th-230 0.3-97 1.4-760 B 034 O0H} 1.0-8.0 1,5-10,000
Th-23210 0.4-150 £&.2-7.8 3.0-1,400 ND 0.7-2.5
u-235it ¢.031-118 1.3-60 0.2-78 . o0e-Iv 0.02-33
U-238 0.3-2,300  2B-1,100 4.8-1,700 2.0-590 0.5-720

iel

W

[°H

ih)

The conawntraticn rangs is for detactsd values enlyr a single value is givan if the contsmipant was deteoted in. only ons
semple. For surfece wate:, combined waluss for the raffinate pits and NPDES sampling locstions NF-0002, NP-OCGO3, and
NP-D0R&, For sludge, rapartad ms wet waights {the sludge contains aboutl 73% water by weightl,

The concantration rengs is for detactad values only; & single velue is givan if the conteminant was detacted in nnlv' ond
semple. Cormbined values for Lakes 34, 35, and 38; Burgermeister Spring; and the: Southeast Drainage. For sedimant,
rpctag ae dry weights. : ' '

Tha concentrations of Ac-227, Fb-210, and Pe-231 for site soil snd raffinate-pit sludgs were determined from tha
radiologies wource term anelysis. '

A hyphan indicates that the conteminent was not measured nor saloulated from ihe rediologicel soures tatm analysie: MO
= not datected. .

Rrr220 {5 & contaminant of congarn only for the chemiz&l plant buildings,

Ri-222 ig u contaminant of concern for the chemical plant builldings and sutdaor air, The cancentration of Rie222 and itg
short-livad dacay products in cutdaor air was calculsied fram the concantration of Ra-226 in soil,

Conslatant with the radiological $ourcs 1erm analysiz, Th-232 was aseurned 1o be in secular squilibriurn with Ra-228 for -

site sail.

Tha ratio of U-238:0-235:U-234 in surface water, sludge, and sadirment wies assumed to be T:0048:7,
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TABLE 5-4 Concentration Ranges of Ch

emical Contaminants of Concern

H-Site

On-5Site
Conpentration Range'd Concentration Hange™
Eurface Reitinate Fil Surface
Sail Water Sludga Water Sadimant
Conteminant imgfgt g g fieg) gl s Lt
Matnis
Antimany £.4710 E%5-400 6.0-87 70-76 Nyt
Arparia 1.3-130 12-120 211,100 12-29 2.0-13
Barium 25.5,200 . ND 20.7,700 TE-11( : 100-330
Barylium 0.51-5.5 7.0-8.0 0.59-2% HD HD
Cadmilmn 0.61-11 T 0.94-14 WD ND
Chromium ki 2.0-280 28-170 45150 13-23 5.3-23
Chrommiom VI 0.22-11 3.1-19 0.50-17 1.4-2.6 0.70-1.%
Cobalt 2.B-110 WD 5.1-44 HD T.0.37
Coppar 3.5.460 30-45 3.7-512 ND 5.0-170
Lead 1.3-1,200W 22-450 2.1-540 9515 8.0-48
Lithiten 5371 &1-4,500 5.0-130 ND el
Manganasgs 2.3-12,000 15-33 25-3,000 1E-870 280-& 500
M roury o.11-2.1 0. 28-0.35 QA0-1% 0.25-1.3 ND
Mulybdanum - 4.1-120 g90-4,100 161, G0L 2242 -
Hickal 568270 47174 3,3-8.BO0 [ 1]w] . 8068
Salshlim 0.63-47 T.B2I0 2.7-81 NI : nh
Silver 092132 25-40 1.0-50 4.0-6.0 [l
Thimlliar §.0-80 e 1.1-%8 k| [ (=)
Urarium, total 0.%-6,900 445,200 15-5. 100 £.0.1,800 1.5-2,200
Yaradium 7.2-380 a0.2,100 2&3,?{!0 MO 14-7%
anc &.1-1,1400 25-80 7.3-1 600 21-78 24220
Inerganic srians :
Fluaride 1.2-45% 230-19,000 3.2.170 B b gn . 1414 -
Nitrata 0.54-3,800 189407, 200,000 0.6-160,000 300-260, 000 -
Hirrlie 1.6-29 - 1.0-1.600 - ) -
hsbnmhl ND - -
paHsY
Aconephthene 1.3 - WO - RE
Anthraasne 3.4 - 4[] ND
Banziaiwnthracant 0.41-B.2 MNE - N
Benzolbiflucranthens a6 . ND - ND
Banzaklfiucrenthsne 3.9 MDY ND
- Bonzolghiipatylene 21 - MD - ND
Benzolalpy ans 8.1 - MO WO
Chrysana £.39-5.0 - ND KO
Flugsanihsns ”.58-11 - MO - HD
Fuarane 1.6 - MO MG
Indanoll 2, 3-cdipgyrene 3.z . [ ]s] - NG
2-Methyinaphthalene 0.5%-4.8 - KO MO
Haphthalene 1.B - ] - ~ HD
Phananthrang 0.42-11 - ND ND
Pyrewne 0.35-10 3 [ - MO
0.18-12 - 01511 HE 0.2
Nitroaramatic comeounds
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TABLE 5-4 Concentration Ranges of Chemical Cﬂntamiﬁénts of Concern [Continued)

on-Sita OF-Sita
Concontratinn Ranga Concantration Ranga
Surfuce Aatfinstls P Burface
. Sril Water Eludge Watar Sadimant
Contaminant mgfkgl g {mo/kgl lram g Mgl
DNE 1.0-9.8 ND ND 0.18-0.81 " ND
2. 4DNT ¢.83-6.2 HOD ND 0.3-11 MD
2.50NT 1.8-3.5 [ 1% ND 0.19-18 ND
NG 1.6-3.8 ND KD 0.7 NE
TMB 0.63-5.7 ) O.08-1.4 ND 0.02-0.534 NHD
TNT 1.3-32 0.50-7.5 ND . 0.L%-10 ND

el

leh

lab

1l

i

The concentration range ig for detectad values anly; & gingle value is given i tha contarminant weg meesured in oply ona
gomgle. For surface weotar, the combinad vatue for the raffingta pite and NPOES sampling leaptions NP-OG02, NP-D003,
and NP-0004, For sludge, reporied on wot weights {the sludgs gonising wbhout 73% watar by waighth.

Tha concantration rangs is far datected valugs only; & sinple velus is given if the contamlnant wes mepaured in only ene
sornple, For surface water and sedimant, the combined velus tor Lakes 34, 38, and 36; Burgermeigtar Spring; ard the
Southesst Dreinage. For padiment, reportad as dry waights.

ND = not datectad: s hyphen indicated that the contarminahl was pot nsgayed.

Qe high eampls was measurad at 43,000 makg-

Agbeston ia & contatninant o concern only for the chemical plant buiidings.

Although net technigally considersd PAHs, Z-mathyinaphttalene and naphthalens &f3 ingluded in 1hls catagory far
pragentational purposas.

Cne high sarnple wes measured at £S0,000 mgka-
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*  Atmospheric dispersion of fugitive dust containing uranium, thorium, and radium.

In ‘addition to areas of contamination on site, several off-site locations are contaminated
as a result of releases that pecurred during the operational period of the chemical plant (such as
the release of raffinate pit surface water to the Southeast Drainage} in addition to ongoing
releases (e.g., via surface runoff over contaminated soil and leaching of contaminants from the
raffinate pits to groundwater). These off-site locations include Burgermeister Spring and three
lakes in. the Busch Conservation Area and 10 vicinity properties, one of which is the Southeast
Drainage (which includes intermittent flow that is lost underground and reemerges downstream
through a series of springs).

In order to develop specific cleanup decisions, a variety of information was used to
estimate possible human health and ecological risks associated with the site, This information
includes contaminant data from the extensive site characterization effort, fate and transport
considerations, possible receptors, different types of exposures that could occur, and
toxicological data developed by the U.S. Environmental Protection Agency (EPA) from the
scientific literature. The risk estimates focus on the ‘media and locations addressed by this
semedial action. Section 6 discusses the receptors and routes of exposure, and also Summarizes
the risk assessment results.

Several key factors are relevant to the fate and transport of site contaminants and the
potential for human and ecological exposures. First, certain interim actions at the site have not
yet been completed — including dismantlement of all buildings and removal and treatment of
water from the raffinate pits. (The latter is to be coordinated with raffinate siudge removal.)
Therefore, although exposures to these areas are expected to be reduced within the next several
vears as fhese actions are implemented, relared estimates (those health risk- assessments
performed for the building and raffinate-pit areas) were included in the Baseline Assessment
(DOE 1992¢) for the site, Second, surface water in the raffinate pits currently limits the
emanation of radon, external gamma radiation and wing dispersion of the fine-grained sludge.
If, in a future scenaric, no site controls were in place and the surface water in the raffinate pits
drained away {e.g., from a break in the dikes), air pathways could become an important

‘exposure consideration for nearby individuals. Except in such a case, the air pathway does not

play a role in contaminant transport because of the nature of surface features (including
vegetation} and local meteorological conditions.

Local geology and geochemistry also play 2 role in contaminant transport. Solution
features are present in the vicinity of the site, aithough the site itself is not considered to be
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situated in an area of significant collapse potential. Site geology and surface water and
groundwater flow were studied in coordination with the State of Missouri Pepartment of Natural
Resources, Division of Geology and Land Survey. This testing did not detect void space in the -
overburden or soit material, and veids in the limestone bedrock were few and small {with 90%
of the void space within the apper 3 m [0 ft] of bedrock). No open subsurface networks were
identified on site,

In addition, all swrface water drainages on the chemical plant site are classified as
gaining. Dye trace tests indicate that small voids do exist (e-g., in the weathered portion of the
limestone bedrock), but results suggest that they are isolated. Thus, although contaminants that
leach to groundwater {or are lost to the subsurface via nearby losing streams off site} could be
further transported through solution channels rather than by diffuse flow, study results indicate
that such transport at the site would be limited. In addition, clays in the overburden present low
hydraulic conductivity and considerable aitenuation capacity for contaminanis that may leach
from contaminated areas. (The site geology and flow characteristics continue to be evaluated
in support of future documents and decisions for the groundwater operable unit.  These
documents will inciude an evaluation of potential exposure to groundwater.}
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6 SUMMARY OF SITE RISKS

Potential human health effects associated with the chemical plant area of the Weldon
Spring site and nearby off-site locations were assessed by estimating the radiological and
chemical doses and associated health risks that could result from exposure to site contaminants.
The assessment, which considered both current and future site conditions, is given in the
Baseline Assessment for the Chemical Plant Area of the Weldon Spring Site (BA) (DOE 1992c)
and in an updated rebaseline assessment in Appendix E of the Feasibility Study for the Chemical
Plant drea of the Weldon Spring Site (FS) (DOE 1952d). Impacts o environmental resources
are also addressed in the Baseline Assessment.

&1 Cootaminants of Concernm -

Radicactive and chemical contaminants and their concentrations in affected media are
listed in Tables 5-3 and 5-4. The contaminants of concera for the human health assessment were
" identified from those detected in site soil, surface water, sediment, sludge, and buildings, and
they represent the major chemical classes present at the site. These contaminants inciude
radionuclides, metals, inorganic anions, nitroaromatic compoundgs, polycyclic (or polynuclear)
aromatic hydrocarbons {(PAHs), polychlorinated biphenyls (PCBs}, and asbestos. Selection of
the contaminants of concern was based on both the history of site operations and an evaluation
of characterization data with respect to the distribution and concentration of contaminants in the
various media at the site and the potential contribution of individual contaminants o overall
health effects.

6.2 Exposure Assessment
6.2.1 Contaminant Fate and Transport

The fate and transpost of contaminants released into the environment at the site were
evaluated to determine potential exposure points. Human exposurcs evaluated were those
resulting from potential contact with sources and affected media within the site boundary and
contaminated media at off-site areas impacted by transport from the site.

The principal source areas and contaminated media identified at the site are (1) chemical
plant buildings; (2) surface water and sludge at the four raffinate pits; (3) surface water and
sediment at Frog Pond and Ash Pond {conservatively represented by the raffinate pits in this
assessment because the contaminant levels are much higher in the pits); {4) contaminated soil
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at the north dump, at the south dump, at the coal storage area, around certain chemical plant
buildings, and at other scattered locations; (5) groundwater in the upper aguifer in the
Burlington-Keokuk Limestone; and (6) containerized chemicals in storage in Building 434.

. Off-site locations and media that have been impacted by contaminant transport from these
source areas include serface water and sediment in the Southeast Drainage (Weldon Spring
Wildlife Area) and in Burgermeister Spring and Lakes 34, 35, and 36 (Busch Conservation
Area). Soil at discrete areas, referred to as soil vicinity properties, is aiso contammatad as a
resuit of past operations (Table 5-1).

The major pathways that have resulted in contaminant transport to these off-site locations
are surface water runoff, surface water loss to groundwater (via losing streams), groundwater
discharge to surface water {via gaining streams), and leaching from surface and/or subsurface
material to groundwater, |

6.2.2 Exposure Scenarjos

To address the changing site configurations, five assessments were conducted for the
chemical plant area that considered time, institutional controls, and Jand use. A sixth assessment
was conducted for the off-site areas impacted by site releases. The receptors, areas and media
contacted, and routes of expasure evaluated for these assessments are summarized in Tables 6-1
and 6-2 and are described as follows.

For the first assessment, the site configuration as of early 1992 was evaluated to identify
potential health effects under baseline conditions. These conditions include the presence of the
raffinate pits and buildings but not the temporary facilities such as the temporary storage area
(TSA), material staging area (MSA), and water treatment plant that will be completed to support
interim actions. About 200 workers are currently on site, and public access is controlled by a
perimeter fence and security guards. The potential on-site recepters identified for these
conditions are a site maintenance worker and z trespasser. A swimmer was also evaluvated to
address the possibility that an intruder might swim in the raffinate pits.

The same baseline site configuration was evaluated for the second assessment as for the
first assessment, but it was hypothetically assumed that U.S. Department of Energy (DOE) and
other workers were no longer at the site and access was no longer controlled. This assessment
permits an evaluation of long-term impacts that might occur in the absence of any further
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cleanup. Under these conditions, land use on site was assumed to be recreational because the
site is adjacent to two wildlife areas where recreational use is expected to continue into the
reasonably foresseable future. Consequently, a recreational visitor was identified as the future
on-site receptor. To address possible exposures to contaminated game, a sportsman who was
assumed to hunt on Site was also evaluated, Because a sportsman might also fish at the off-site
lakes, on-site and off-site exposures were combined for this receptor. Potential exposures were
also assessed for an individual (youth) who was assumed to swim in the raffinate pits. The first
and second assessments are presented in the BA (DOE 1992¢). '

For the third and fourth assessments, which are presented in Appendix E of the FS
(DOE 1992d), the site confipuration was assumed %o reflect conditions associated with recent
interim actions that are in various stages of planning and implementation. These actions include -
dismantling the chemical plant buildings and storing the material at the MSA, storing the bulk
wastes excavated from the quarry at the TSA, and removing and treating watet from the
raffinate pits (Section 4). The purpose of these two assessments was to identify impacts that
could occur if no further cleanup actions were taken ai the site beyond those that have already
been initiated, and assuming they are completed. These actions will result in intetim or
sransitional site conditions because they represent only a partial completion of overall cleanup
plans, pending implementation of the remedial actions identified in this Record of Decision

(ROD).

Both short-termi and long-term ‘assessments were conducted for the interim site
configuration. The short-term assessment evaluated possible health effects from the transitional
site conditions for the reasonable scenario under which the DOE remains on site and existing
institutional controls (e.g., access restrictions) are maintained; the maintenance. worker and
trespasser were the receptors evaluated. The long-term assessment of the interim site
configuration evaluated exposures that could occur in the more extended future (e.g., after
100 years), hypothetically assuming that the DOE is no longer present and access to the site is
unrestricted. Under these conditions, the most likely land use is recreational; therefore, the
receptor evaluated was a recreational visitor, '

The fifih assessment was conducted 1o focus the development of preliminary cleanup
criteria for site soil. Soil is the only medium for which criteria were developed within the scope
of the current remedial action because the other media have been addressed by interim Actions.
Therefore, a modified site configuration was evaluated by focusing on soil areas and not
including the raffinate pits, buildings, and temporary facilities. For this assessment, which is
presented in Appendix E of the F§ (DOE 19924), it was hypothetically assumed that the DOE

m:iusarsyjofilgiradirod Tt e 6010 . a]



is no longer prasent, that access is unrestricted, and that land use in the area might change in
the extended long term (e.p., afier 100 to 200 years and beyond). Four receptors were
evaluated for this long-term assessment of the modified site configuration: a recreational visitor,
a ranger, a resideni, and a farmer.

For the sixth assessment, off-site exposures were evaluated for a member of the general
public at Burgermeister Spring; Lakes 34, 35, and 36; the Southeast Drainage; and specific soil
vicinity properties, Although most of these areas are located in the Weldon Spring and Busch
conservation areas, several vicinity properties are located on the adjacent Army land to which
acoess is currently restricted. Recreational use of the conservation areas is expected to continue
for the reasonably foresesable future; hence, this assessment estimated exposures to the con-
taminated areas for a recreational visitor. (Ongoing and likely future exposures on the Army
land would be bounded by those associated with recreational use because use of this land by
Army persunnel is less frequent. To be conservative, recreational use of -those vicinity
" properties was evaluated for both the current and future assessments.) A swimmer was also

evaluated for the off-site lakes. '

Contaminant levels at the off-site locations are expected to remain the same or be
somewhat Tower in the future because interim actions are mitigating site releases. Therefore,
one assessment was conducted for both current and future exposures that extend to 100 or
200 years and beyond, This assessment is presented in the BA (DOE 1992c).

Current data for the Southeast Drainage are limited, so exposures associated with this
location will be reevaluated in greater detail within the next several years after more data
become available. For the remaining vicinity properties, the results of the long-term assessment
of the modified site configuration that considered nonrecreational land uses for on-site soil are
incorporated into decisions for off-site soil. This addresses the possibility that local land use
might change i the extended future.

6.2.3 Exposure Point Concentrations

Exposure point concentrations for the various media addressed in the exposure assessment
were determined on the basis of data availability and the objective of the analysis. For the
radicactive contaminants, not all contaminants of concern were direetly measured. To address
this issue, information from the radiological source term analysis for site soil and raffinate-pit
sludge was used to infer concentrations of radionuclides not directly measured. Extensive data
were available for soil, and contaminant heterogeneity was addressed by conducting both a site-
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wide and a location-specific analysis for all receptors except the farmer. For the site-wide
analysis, the 95% upper confidence limit of the arithmnetic average (ULgg) value was used as the
exposure point concentration for each contaminant, For the location-specific analysis, actual
measurements from each sample location were used as the exposure point concentrations. For
the farmer analysis, the 4-ha (10-acre} Ash Pond area was the basis for exposure point
concentrations. It was recognized that a larger area is required to support a family farm, and
this area was chosen because it is the most radicactively contaminated and contains most of the
chemical contaminants of concern. The farmer-area approach consisted of two methods: for
chemical contaminants, the ULy of the arithmetic average from borehole measurements it the
Ash Pond area was used; for radionuclides, the contour-weighted value was used. This vaiue
was determined using 2 statistical technique (kriging).

For the assessments evaluating cutrent site conditions, exposure point concentrations for
air were modeled from ULgg values for the southern portion of the site, which is considered the
most likely source of fugitive dust under baseline conditions. This modeling approach was used
because measurements are not available for all airbome contaminants, Under future conditions,
where the site configuration has changed, exposure point concentrations for the recreational
visitor, ranger, and resident were modeled from soil ULgs values for the entire site. For the
farmer, exposure point concentrations were modeled from soil concentrations consistent with the
other pathways. For shudge, sediment, and surface ‘water, maximum concentrations were used
as the exposure point concentrations (with one exception), because screening-level analyses were
conducted for these media and cerain limitations exist for the available data. The exception is
uranjum in surface water at the Southeast Drainage, in which water flows intermitiently and
measured concentrations vary widely over time with runoff conditions; half the maximum
measured concentration was used to represent this exposure point concentration over the 30-year

gxposure period.

For radioactive contamination in the buildings, average concentrations from Building 403,

a former process building that is heavily contaminated, were used to represent exposure point

concentrations for all buildings, The ULy value was used for residual PCB contamination from

information for Building 408, and airbome concentrations of asbestos were determined from

ULy, values for Building 201. Cleanup decisions have already been made for buiidings and

surface water, 5o results of these conservative analyses are considered as screening-level
information. ' '

On the basis of the types of contaminants present at the site (i.e., most are relatively
immobile and resistant to biodegradation) and the implementation of release controls to prevent
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further off-site releases, the contaminant levels at on-site and off-site areas are assumed 10 be
similar to current conditions. Given that processing operations at the site ceased approximately
40 years ago, this is expected to be a reasonable but conservative assumption, with one
exception. Ingrowth of Rn-222 from uranium would produce a peak conceniration
approximately 200,000 years in the future. This factor has been considered in the development
of ¢leanup criteria. In peneral, other contaminant levels wouid be expected o decrease over
time as a result of natural processes. Hence, the exposure point concenirations for the receptors
evaluated under possible future site conditions were the same as those evalvated for current
on-site receptors, and similarly, the exposure point concentrations for a future recreational visitor
off site were assumed to be the same as those assessed for the current off-site recreational
visitor. Because the exposure parameters for the off-site recreational visitor would also be the
same under current and future conditions, only one assessment was conducted for this receptor.

6.3  Toxicity Assessment

Cancer and chemical toxicity are the two general health-effect end points from exposure
to site contaminants. Cancer induction is the primary health effect associated with radionuclides
at the site, and 17 of the chemical contaminants of concern are classified as potential
carcinogens. Four of the 17 are classified as Group A carcinogens {arsenic, chromium Vi,
nickel. and asbestos), for which strong evidence exists for human carcinogenicity.

A number of toxic effects are linked with exposure to noncarcinogenic contaminants.
Uranium is the most significant contributor to noncarcinogenic health effects associated with site
soil, and the chemical toxicity associated with human exposure to uranium is kidney datmage.
The PCBs inside the chemical plant buildings, and at a few soil locations, also contribute
significantly to potential chemical carcmﬂgemmty and toxicity, which is characterized by skin
effects and liver damage.

Potential carcinogenic risks from exposures to radiation were estintated using a two-phase
evaluatien. For the first phase, radiation doses were calculated for alt relevant radionuclides and
pathways using dose conversion factors {DCFs) based on dosimetry models developed by the
Intemational Commission on Radiation Protection. Radiological risks were calculated by
multiplying the doses by a risk factor which represents an age-averaged fifetime excess cancer
incidence per unit intake (and per umit external exposure}. Three separate risk factors were
sed: (1) a risk factor of 3.5 x 10%/working-level month (WLM) was used for inhalation of
Rn-222 and its short-lived decay products; {2) a risk factor of 1.2 X 10/ WLM was used for

m:wserg\jofiblgirodired _txt.s-6.h10 34




inhalation of Rn-220 and its short-lived decay products; and (3) a risk factor of 6 X 1077/mrem
was used for all other exposure Toutes.

The potential for carcinogenic and noncarcinogenic effects of human exposure to
chemicals was quantified with slope factors and reference doses (RfDs). Cancer slope factors
have been developed by the U.S. Environmental Protection Agency (EPA) for estimating
incremental lifetime cancer risks associated with exposure to potentially carcinogenic chemicals.
The slope factors, which are expressed in units of (mg/kg-d)y!, are multiplied by the estimated
intake of a carcinogen, in mg/kg-d, to provide an upper-bound estimate of the incremental
lifetime cancer risk. These risk estimates are considered to be conservative because the slope
factors are derjved as upper-pound estimates such that the true risk w humans is not likely to
excead the risk estimate and, in fact, may be lower. Siope factors are derived from the results
of human epidemiological studies or chronic animal bioassays. Slope factors derived on the
basis of animal studies are adjusted to account for extrapolation from animals to humans.

_ Reference doses have been developed by the EPA for indicating the potential for adverse

health effects from exposure 10 chemicals inducing noncarcinogenic effects. The RfDs, which
are expressed in units of mg/kg-d, are estimates of the lifetime daily exposure level for humans,
including sensitive subpopulations, that are likely to be without an appreciable risk of adverse
effects during a lifetime. The potential for adverse health effects is estimated by comparing
contaminant intakes, in mgfkg-d, to the RfD. The RiDs are derived from the results of human
epidemiological studies or animal studies, to which uncertainty factors have been applied. These
uncertainty factors help ensure that the RfDs do not underestimate the potential for the
occurrence of adverse noncarcinogenic effects.

The slope factors and RfDs are specific to she chemical, the route of exposure, and, for
RfDs, the duration over which the exposure occurs, For all scenarios evaluated, the exposure
duration exceeded a period of seven years; hence, chronic RfDs were applied to the assessment.
The slope factors and RfDs used in the assessment are listed in Tables 6-3 and 6-4, respectively.

6.4 Summary of the Human Health Risk Characterization
Potential carcinogenic risks from radiological and chemical exposures were estimated for
the human health assessment in terms of the increased probability that an exposed individual

could develop cancer over the course of a lifetime. According to the NCP, an acceptable excess
jifetime cancer risk to an individual from exposure to site contaminants is between 1 X 10 to
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TABLE 6-3

Oral and Inhatation Slope Factors

Oral Carcinagnic inhalnzion Carcinogenic
Slops Factor Walght-of- Elepe Factor Wlght-of-
Contaminent  ImgAgdl's Evidoncs'® Contaminant tmp&kg-d) 'y Evidancal® .
Matals Metals
ArEknic 1.4 [ Areanic 18 &
Barylium &2 B2 Bordliuvm 8.4 B2
Load Rl B2 Cadmium &1 B1
Chromiurm V| 49 A
Aghewton MA A Lwad WA £ i
HNickal 1.7 A
Paatet n.e B2 -
Anbastos 0,234 A
PCBe 1.7 B2
Pa Mgt ot &1 B2
Hitroaromatio
sompound s FCEBa W& B2
2,4-DNT o.ga't B2 -
2,6.DNT o.aglt B2 Mltresramatic
THT Q.03 c eampounds
2,4-DNT MNA B2
2.6-ONT HA B2
THT NA c
[wl

probabis human aaccirogen; ©, possibla human carctnogean.

HA indicates not eveilshis.

banzolkHluoranthens, tenzolalpyrene, chrysens, snd indenol1,2,3-cdlpyrans.

Iy unite of [fibers/mly .

1 Darived for 2,4-DNT and 2,6-DNT mixiures.

Carcinogsnic waight-uf-svidence is p qualitative designation for potential carcinogsns: A, human carcinogen; Bl and B2,

The carcinogenic PAHs datected at the Weldon Spring gite are benzisiarihrecens, banzelbiflucranthans,

Sources: EPA (1991a) — sgbastes, metels, nitroaromatic compounds, PCEs; (Appendix B) and EFA [13%18 — PAHS.
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b TABLE 6-4 Oral and Inhalation Reference Doses

Dral Asfarance Cral Aefararcs
Dose, Chronie Dose, Chronic
Contaminant Imgfkg-d) Contaminant Imgfgdi
Motole Asbestog MA
Aty 4 = 10" '
Armanic . 3 x 10t PAHS
Barium 7 % 10? Aganaphihane g x 102
Beryllivn 5 x 1077 Anthracans 3 x 10!
Cadmbim Hn water] 5 x 10™ Banz{elanthracone'™ I
Cadmium lin foad) 1 % 103 Banzolbilluoranthene™ 3 x 1072
Chromium Hl 1 BanzoftiHuoranthens™ 3 x 1072
Chremium ¥l &5 x 103 Eenzolg,h,iparyianct™ 3 x 108
Cabalt M Bonzolalpyrene'™ 3% 10d
Copper'™ 4 % 102 Chrypenal®! 3 x 10°°
Lead NA Fluoranthere 4w 1ord
Lithium 2 x 104 Fiuorans 4 x 1od
Manganssa 1 x 1! . indanol!, 2, 3-cdipyrene® 3w 107
Mearcury, inarganic 2 107 A-Methyinaphthalens'™® 4 = 1073
Malybdanum 4 » 108  Naphthalens ax 102
Mickel 2 %102 ' Phenanthrene'®! 3 x 1pd
Splanium 5w 107 Fyrene 3 x 1g?
Silver g x 102
Thallium, soluble salts 7 %100 PCBa 1w ot
Lrankum, ecluble alts 3w 10°
Vanadium 7 %107 Nitroaromatic .
Tine 2 %10 compounds
- BNE 1% 157
IRCrgenic AMens 2,4DNT 2« 1ot
Fluarkde, soluble & x 1007 2,6-GNT 4 x 10?
MHitrate 1.8 MNE 5 x 1004
Hitrhe 1 % 10" TNE 5 % 107
TNT 5 % 10
tnhakatioh . Inhalation
Refarance Rafsrance
Dose, Chronic Doss, Chronic
Conterninant imgAg-di Lontaminant {mngfig-d)
Metels . Mitroarornatic
Eariurn 1 x 10™ compound
Cadmium'™ 2w 1ot NB § =« 10%
Chromium 1l 6 x 107
Chromium VI B x 107
Mangansss 1= 10"
Murzury 8 = 10°F

8 | the abesnce of on RID lrom imtegrated Rigk intormation Systern or Health Eftecils Aggsgsment Summary Tables, the AfD
for pyrene wae used for this compound.

it A indicates not ovailable,

5 R{D calculated From the current drinking water standard of 1.3 mgl,
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My the apgence of an RID fram RIS er HEAST, the RID for naphthalens wae used far this compound.
i RO derived from & minimure sk leesl of 7 x 107 mpim®.

Sourdes: EFA [1331c) - barum rhafation), chromium nhalstionl, coppar, marcuty, melybdenurm, NB linhalation], thsllium,
vanaditrm, zine: EPA, [1991k) -~ entimormy, ananis, bariarm (orall, haryllium, cadmium (orel], ehrermiurn {oral), manganess, rckel,
suienium, siver, thellim, uraniu, Ruoride, nilrate, nitrita, PAHS, DNB, NB loral], TNB, TNT; Hurst {12901 — lithium; ATSOR
{19888} - cadmiurn inhalationl: ATS0R (19896) — 2,4-DNT, 2.6-DNT; ATSDR (1959¢] — PUBs,

1 X 109 — or 1 in 10,000 to 1 in 1 million (EPA 1990). This range is referred to as the target
risk range in this discussion, and it provides a point of reference for the site-specific risks
presented in the BA and FS. To put this range in the context of the background cancer rate,
about one in three Americans will develop cancer from all sources, and it is estimated that 60%
of cancers are fatal (American Cancer Society 1992). These sstimates translate to a fatality
cancer risk of about 2 X 10}, or 1 in 5. The individual lifetime risk of fatal cancer associated
with background fadiation, primarily from naturally occurring radon, is estimated o be about
1 x 1072, or 1 in 100 (EPA 1989b). -

Radiological risks were calculated by multiplying the estimated radiological doses by
specific risk factors to estimate the probability of cancer induction per unit dose. Chemical risks
were calculated by multiplying the estimated average daily intake by the chemical-specific slope
factors. ' '

The potential for adverse effects other than cancer from exposure 1¢ 3 single contaminant
was assessed by estimating the ha.z_ai‘d quotient — the ratio of the daily intake '(avaraged over
the exposure period) to the RfD. The individual hazard quotients determined for each
contaminant and medium to which a given receptor may be exposed were then summed to
determine the hazard index; a hazard index of Jess than 1 was considered to indicate a
nonhazardous situation. Conversely, if the total hazard index was greater than 1, a potential
concern may be indicated. :

To defermine whether cleanup is warranted at NPL sites, the EPA considers incremental
risks relative to the target risk range of 1 X 10 to 1 x 10, in combination with other site-
specific factors (Appendix B). In the following summary of the risk results, estimates are
presented as total risks unless otherwise specified. Potential incremental risks from exposures
to site contaminants were assessed in developing cleanup criteriz for site seil, which are
discussed in Section ¢ of this ROD. ' '
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The estimated risks and hazard indexes evaluated for exposures at the site under the
baseline, interim, and modified future site configurations, as described in Section 6.2.2, are
summarized it Tables 6-5 through 6-7. As appropriate to the site configuration and receptor,
intakes and risks were estimated for exposures associated with (1) site-wide soil and air,
(2) raffinate pit surface water and sludge, and (3) building air and residues. The significant
findings of the risk assessment are summarized below and discussed with respect to their
relationship to the need for remedial action; detailed discussions of the results of the risk .
characterization results are presented in the BA and in Section 1.6 and Appendix E of the FS.

For the baseline case, i.e., the current site configuration with continued access controls,
the combined incremental risks from exposure to radioactive and chemical contaminants for the
two hypothetical receptors evaluated — the maintenance worker and trespasser — exceed the
upper end of the target range; i.e., the risks are greater than 1 x 10 (Table 6-5). Risks are
also greater than the target range for the hypothetical recreational visitor under the modified
(future) case, for which it is assumed, for purposes of analyss, that institutional controls are
lost. The hazard index exceeds 1 for both the trespasser and recreational visitor. For the
worker, inhalation of radon (estimated from conservative assumptions for radium in site soil)
accounts for most of this risk. For the trespasser and recreational visitor, the elevated risks are
associated with exposures at the raffinate pits and buildings; the hazard index above 1 is
associated with exposures at the buildings.

The reasonable maximum exposure (RME) for the raffinate pits and buildings would be
incurred by the trespasser under current cenditions and by the recreational visitor under
hypothetical future conditions. The risks from exposures at the raffinate pits result primarily
_ from exposure 1o radioactive contamination in the sludge; for the buildings, the risks are from
combined exposures to radon, dust, and residues for the radioactive contaminants and from
exposures to residues (PCBs) for the chemical contaminants.

Decisions have already been made for interim actions at the site to dismantle the
buildings and remove surface water from the pits. For the buildings, that action will effectively
_remove all potential risks currently associated with indoor exposures, For the raffinate pits,
removal of surface water under the interim action and excavation, treatment, and placement of
raffinate pit siudge in the disposal cell under the current remedial action (see Section 9.1) will
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TAELE 8-5 Estimated Carcinogenic Risks for Dn-sité Receptors under the Baseline
Configuration'® '

Mairtenance Workat Trespaesertt Racrantional Visitor'™
Aras snd Madlum Radiclogicel  Chemical  Radiclogical Charmlcael  Fedinlogical  Chemical
Site-wide anil and sir 5 x 10% i = 107 2 x 100 2 x g7 Ex 105 3 x107
Raffinaie-pit surfoce water N KO 2 x 10* 8 x 107 ax1o? 1 x10*
and shudga
Bulding sir and rasiduss KO NO 1 x 10t a4 x 104 R AL
Combined riak 5 x 107 1 x 10° 9 x 108 1 x 10t 1x0% 1 x0?
8 The mpintonance werkar and traapasser were avaluated for the bassline configuration under which axigting aita aontrale
wore ssgurmsd to be maintsined: The recrsstional visitor wae avaluatad for th baseline configuration under which controds
wara nasured to no longer sxisl. The riak to the sportsman, which includes both on-eite 8nd olt-gita axpoaures, is given
in tha text.
1.0}

Tha individunsl rleks corraspond o tha reazonable maxlrmurn exposuras, which wers astimated by assuming that the antire
exposure cocurs at tha indicated ares snd medium. Tha camblned risks correepond to exposures That were sssumsd o
b aqually diatributed amang site-wida soil and air, ratfinate-pit surfaca watar and siudge, ard buikling air and reskduses,
For a swimmer, the eslimeted radiological and chemiosd risks from exposures 1o raffinate-pit surfaca watar and sludgs and
site-wide airare 2 ® 10 prd 5 x 105, '

e WO indigates that the risk was not quantified for Lhis reaeptor.

TABLE 6-8 Estimated Hazard Indexas for On-Site Receptors under the Baseline
Configuration'® - :

. Mainienance Feprasticnal
Asaa and Medium Woarker _ Trespeaser! Visitor™
Site-wics #oil and atr 0.B C.O05 : .03
Ratfinate-plt curface water and siudge NG - 072
Building air ahd rexiduss NG 3 _ 1Q
Combined hazard index 08 1 .

W The maintanance worker and trespassar were svelusisd far the beselina configuration under which axisting site contrals
wars axsurmad te ba maintained; the recreaticnsl visitor wes evaluated for the Razeline configuratian under whizh oontrols
were peaymed to ro donger sxist, Tha hazard index for tha sportsmen, which includes both or-site snd off-gite sxposures,
i givan in the text,

B The indlvidusl hazard indexes correspond 1o the raesonable maximum sxpasuras, Wwhich ware sztimated by saeuming that
the antire axposurk cccuts at the indicated ares and madium. The combined harard irdax corresponds to expoauras that
wirrs nraurmed to be gqually digtributed among site-wide soil and air, reffinse-pit purfece watar end sludpge, and building
sit and reviduse. For @ swimmsr i the raffinate pits, the sgtimatad hazard index is 0.02.

1£)

NG indizatas that a hazerd index waz not quantified [ar the worker frc-r-r; thoté BXPOFUTSE.
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TABLE 6-7 Estimated Carcinogenic Risks and Hazard Indexes for Exposures 1o Soit
angd Air under the Modified Site Configuration

Hpndth Hazard
Carcinogenic Risk Indax for
Moncarelnoganis
Racaptar Radiologicsl Chamical Effaats
Recreational waitor 6 x 108 2 o8 ’ 0.0z
Renger
Rangs'® 6x 10%-1 % 102 2 x19% 0.3-0.5
Median 7 o« 0t 2 x 10°% 0.4
Reawinnt :
Range 1x10%.9 x 102 3xt0% 8«10 00a-9
Median 2 =107 3 x 10% 0.8
Fammar'® 1 x 104 2 x10% 11

W For chemical fisks, becsuss the varation iz small and the rasults ara rounded to ona significant figure, the rmngs and redian
are repregentad by the same value in this tekla, -

) meaults for the Tarmer include the contribution from ingesting foed grown gn conteminated soil. C onaiderable - urdareinty
ia assoclatad with the methodology vend to sstimate [ntakes for this pathwey, and the cheamical figk and hazard index
satimated froen & parallel sonlyeis for o nearby beckground location sre comparabie to thase sstimatad for the on-zlta farmer
logatipn, Excluding the eontribution frem this pethway, the sstimetsd radiclogical and chemical risks for the farmer aro
1 % 0% and 6 x 107, and the hazerd index is 2, '

eliminate the associated risks. Cleanup criteria have not been specifically developed for the
waste sludge; rather criteria developed for site soil (as addressed in the following discussions
and in Section 9.2) wili be applied to determine the extent of excavation required at the pits.

The risks and hazard indexes estimated for the four future land-use scenarios under the
modified site configuration are summarized in Table 6-7. These analyses focused ont exposures
related to soil comtaminants (i.e., incidental ingestion of soi} and inhalation of soil-generated
airborne contaminants), and the results shown in the tables represent the range of values
estimated from data for severzl hundred individual locations across the site, as discussed in
Section 6.2.3. For the ranger, resident, and farmer, the estimated radiological risks exceed the
target risk range at most Jocations, primarily from inhalation of radon. The estimated chemical
risks and hazard indexes for the resident each exceed the target levels (1 x 104 and 1,
respectively) at 14 locations across the site. The potential noncarcinogenic effects are associated
with incidental ingestion of soil, and the primary contributors are arsenic, PCBs, and uranium.

Future residential land use is considered to represent the RME scenario for the purpose

of developing soil cleanup criteria protective of human health. Because the extent of exposure
for a resident is greater than thal associated with a worker (the RME scenario under current
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conditions), development of cleanup criteria on the basis of the more conservative residential
scenario will also be protective of the worker. The development of cleanup criteria for site soil
and the results of a "post-cleanup” assessment of residual risks for the RME and other scenarios
are presented in Section 9.2,

_ For the off-site locations, exposures incurred by a recreational visitar represent the RME

scenario. The hazard indexes for this receptor at these areas are less than 1, and the estimated
risks are shown in Table 6-8. The radiological and chemical risks are less than 1 x 10 at
Burgermeister Spring and Lakes 34, 35, and 36, and hence fall within the target risk range. The
radiological risks for the soil vicinity properties are also within or below the target risk range
except for vicinity property B4 (Figure 6-1). The risk estimated for repeated exposures at this
remote location in the Weldon Spring Wildlife Area (now referred to as the Conservation Area)

is 3 x 10", The radiological risk estimated for similar exposures at the Southeast Drainage is

2 x 107, which also exceeds the target range.

Except for the Southeast Drainage, the DOE is planning to clean up all vicinity properties
for which it has responsibility as part of the current remedial action. The same criteria
developed for on-site soil (see Section 9.2) will be used for these areas, Specific cleanup
decisions for the Southeast Drainage, which currently receives contaminated runoff from the site,
are not included in the scope of the current remedial action (see Section 4); these will be
addressed in separate environmental documentation prepared during the next several years to
support final decisions for that area. :

6.5  Ecological Assessment

The Weldon Spring site is located adjacent to two State conservation areas and more than
200 species of piants and animals are expected to occur on site. Several State- and Federal-listed

threatened and endangered species have been identified in this area. Studies to date have not

reported these species at the site, although the pied-billed grebe, a State rare species, has been
observed at the maffinate pits. Soil contaminants at certain discrete locations that present a
potential impact to exposed biota include arsenic, cadmium, copper, lead, zinc, mercury,
uranium, and selenium. Possible effects reported in scientific literature include decreased

biomass and diversity, o
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TABLE 6-8 Estimated Carcinogenic Risks and Hazard Indexes far a Recreational
Visitor at Off-Site Areas'? .

Aadiotagical ’
Aroa and Madium Risk. Chemical Risk Hazerd Indax
© Lakas 34, 35, and 36 surface water g ox 1o 5 x 10F 0.1
and sedifment
Burganmpister Spring surface watar 4 x 10°F g x 1077 0,04
Southowest Drainage surface water 2 x 1ot z = 10°° 0.2
vl sadimant
Vichnity property soil & x107.3 x 10 na® NG

1% shdwn in this tabis represant belh carrant and futur ixj 1ext].

B NO indicates that a carcinagenic risk or harard index was not estimated for thiz location.

In off-site surface water, nitrate has been detected in the Southeast Drainage and
Burgermeister Spring at [evels that exceed water quality criteria. Thus, there is a potential for
adverse impacts to off-site biota resulting from related exposure,

Certain contaminants in the raffinate-pit surface water exceed either water-quality criteria
or concentrations reparted in the scientific literature to adversely impact biota. For example,
levels of beryllium, chromium, copper, lead, mercury, selenium, silver, uranium, and nitrate
pose a potential hazard to aquatic and semiaquatic biota, Selenium is present at concentrations
exceeding those shown to adversely affect waterfowl. Furthermore, because selenium
bioconcentrates, it could pose a hazard to wildlife species higher in the food chain.

Ecological impacts could occur 1o on-site and off-site biota if exposure to contaminaits

were to continue, [mplementing the preferred alternative, or one of the other active measures

considered, would minimize the potential for such impacts.
6.6 Conclusion

In summary, actual or threatened releases from this site, if not addressed by
implementing the response action selected in this ROD, may present a threat to human health

and the environment. Irretrievable and irreversible commitments of rescurces involved in this
project are detailed in Section 10.6 of this document.
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7 DESCRIPTION OF ALTERNATIVES

Alternative remedial actions for the site were developed as part of the Feasibility Study
(FS) (DOE 1992d) by identifying remedial technologies and process options that are potentiaily
applicable to the various contaminated media associated with the site. Potentially applicable
technologies were incorporated into seven preliminary alternatives, and these alternatives were
screened ot the basis of effectiveness, impiementability, and cost. From the screening analysis
of the preliminary alternatives, the following finat alternatives were retained for detailed
evaluation; '

s Alterpative 1*  No action,

e  Allernative 6a: Removal, chemical stabilization/solidification, and disposal on
site. '

e Alternative 7a: Removal, vitrification, and disposal on site.
e Alternative 7b: Removal, vitrification, and disposal at the Envirocare facility.

o Alternative 7c¢; Removal, vitrification, and disposal at the Hanford Reservation
facility.

These alternatives are described in Sections 7.1 through 7.5 on the basis of preliminary
conceptual engineering information. The no-action alternative was retained for this evaluation
in accordance with the Comprehensive Environmental Response, Compensation and Liability Act
{CERCLA), as amended, and National Environmenia! Policy Act {NEPA) processes fo provide
a baseline for comparison with the final action alternatives. -

The technology process options discussed herein (e.g., for chemical stabilization/
solidification and vitrification) are considered representative of the general technologies that
define the alternatives. The actal processes applied for site cleanup activities will be
determined as part of the detailed design stage for this remedial action after the remedy 5
selected. Similarly, other representative components that have heen evaluated for this analysis,
such as the types of equipment and material and the treatment rates, will be specified as part of
detailed design. The major regulatory requirements associated with each of these alternatives
are discussed within the subsection for each alternative.
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11 Alternative 1: No Action

The National Contingency Plan (NCP) requires that the "no-action” alternative be-
evaluated at every site to establish a baseline for comparison. Under Alternative 1, no further
action would be taken at the site. Certain interim response actions for which decisions have
already been finalized are assumed to be in effect, as foilows: (1) the bulk waste excavated
from the quarry would be in short-term storage at the temporary storage area (TSA); (2) the
water treatment plants at the quarry and the chemical plant area would be operational; (3} the
buildings and other structures would be dismantled, and the resulting material would be in short-
term storage at the material staging area (MSA}, debris staging area, and asbestos-container
staging area; and (4) the containerized chemicals would remain in storage at Building 434.
Contaminated soil, sludge, and sediment would remain in their current conditions, with
continved potential for off-site releases during the short term and into the future. Site
ownership, access restrictions, and monitoring would continue into the foreseeable future.
Annual costs to maintain the site under this alternative are estimated o be approximately
$1.2 million, with increases likely to address contamination that might be released in the.absence
of further source control or migration control measures. :

Alternative 1 would not meet all applicable or relevant and apprupnate reqmremems
(ARARS}

7.2 Alternative 6a: Removal, Chemical Stabilization/Solidification and Disposal On
Site

Under Alternative 6a, about 675,000 m? (883,000 yd*) of contaminated sludge, soil,
sediment, structural material, vegetation, and process waste from the two water treatment plants
would be removed from the source areas and on-site storage areas. Approximatety 342,000 m’
(447,000 yd?) of that material would be treated by chemica] stabilization/solidificatien or volume
reduction, as appropriate, and about 772,000 m? (1,010,000 yd¥) of treated and untreated
matenal would be placed in an engineered disposal facility on site.

"It is expected that the remedial action activities could be completed within about
10 years after the Record of Decision (ROD) for this action. For this and al} other alternatives,
substantial, continuous, physical on-site remedial action could commence within 15 months after
signature of the chemical plant ROD. Remedial actions could include removai of foundations
and contaminated soils to cleanup levels; constiuction of retention/detention basins; or treatment
of wastes currently stored in Building 434. A 15 month schedule would not be sufficient time
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in which to commence disposal cell construction, due to design and procurement requirements,
nor could a treatment facility (for CSS or vitrification) be operational in this time frame, due
to the necessity to perform additional treatment studies and pilot testing to implement full scale
design and operation.

About one year would be required for pilot-scale testing; 3.5 1o 4.5 years for design,
construction, and start-up of the chemical stabilization/solidification (CSS) precess plant; and
4.5 years for operating the CSS facility. Construction and operation of the disposal facility
would require about 6.5 years. (Some of these activities would overlap.) Groundwater, surface
water, and air would be monitored at the sise and at specific off-site areas throughout the cleanup
and maintenance pericd to facilitate protection of the gencral public and the environment.
Recause waste would remain on site under this alternative {in the disposal facility}, the u.s.
Department of Energy {(DOE) would review the effectiveness of the remedy at least every
five years following the mitigation of the remedial action in accordance with the provisions of
Section 121(c) of CERCLA, as amended.

Treatment would be used as a principal element of the response, primarily to reduce
the mobility of contaminants in raffinate-pit éludge, process waste, and certain soils. Standard
equipment and readily available resources would be used to implement Alternative 6a, and the.
total cost-is estimated to be about $157 million. The representative technical components of this
alternative are described in the following paragraphs.

Standard construction equipment and procedures would be used to remove contaminated
sludge and soil from the raffinate pits; sediment from ponds and lakes; solid material (including
structural material and debris, process equipment, rock, vegetation, and soil) from the MSA and
TSA: underground pipes; and soil from dump areas, scattered locations across the site, and
vicinity properties. Good engineering practices and other mitigative measures would be applied
to minimize potential releases; for example, the size of the area being disturbed would be
minimized and erodible material would be misted with water during excavation and transport.

Sludge would be removed from the raffinate pits with a floating dredge and then
pumped as a slurry to an adjacent treatment facility. (Although much of the surface water in
these pits would have been previousty removed and treated under a separate action, a small
amount of water would be left in the pits to cover the sludge and prevent radon and pai-ticulate
emissions.) After the sludge had been removed, the more highly contaminated soil forming the
berms and pit bottoms would be removed with conventional earth-moving equipment {such as
bulidozers and front-end loaders) and transported by truck to the treatment facility. Similar
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quipment would be used to excavate sediment from other surface water impoundments after the
sater was removed and to excavate soil from across the site and vicinity properties. The
xcavated material not targeted for treatment would be transported by truck directly to the
isposal facility, '

Structural material, debris, and soil from the MSA and TSA would be removed and
sansported to the appropriate treatment facility or the disposal facility. In addition, a mobile
‘hipper would be used intermittently to reduce the volume of woody material at the sltc the
esultant chips may be compested on site to reduce the waste volume. Containerized process
hermicals stored in Building 434 would be either transported off site to a permiited incinerator
it treated in the on-site sludge processing facility with stabilization or by chemical
ieutralization. '

Excavated areas would be backfilled with clean soil material, regraded to natural
:ontours matching the surrounding topography, and vegetated to support final site restoration.
vuch of the backfill could be obtained nearby; e.g., from a 81-ha (200-acre) parcel of land
swoed by the Missouri Department of Conservation located on State Route 94 across from
“rancis Howell High School. Additional fill such as gravel, sand, and topsoil may be obtained
Tom local vendors. '

Two new facilities would be constructed on site to support this alternative: one for CS5
‘the sludge processing facility) and another for physica! treatment {the volume reduction facility).
3ach facility would be equipped with emission control systems to limit potential releases {e.g.,
1 baghouse or high-efficiency particulate air [HEPA] filter system). A mulch pile would also
se constructed on site to enkance the biodegradation of wooden debris and vegetation,

The volume of vegetation would be reduced and biodegradation facilitated by chipping
vegetation in 2 mobile unit and then placing it in a composting facility (mulch pile) at the
. northern portion of the site. This pile would be maintained in an area of between 0.4 and 1.6 ha
{1 and 4 acres) until material placement in the disposal cell could begin. The pile would be
actively managed to enhance the biodegradation process, and this composting could result in a
volume reduction of 80 to 90% (MXF and JEG 1992). The end product of the process would
be placed in the on-site disposal cell. Materials such as railroad ties and utility poles would
probably not be composted because they would have been treated with chemicals to inhibit
biodegradation. These materials would be chipped and placed in the disposal cell.
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The two criteria applied to determine what material will be treated by chemical
stabilization/solidificasion are (1) whether treatment is needed to provide a structuraliy stable
material, or {2} whethet treatment is needed to eliminate the characteristic that would otherwise
make the waste subject to the RCRA land disposal restrictions. Material expected to be treated
includes the raffinate pit shudges (which are not structurally stable) and certain soil excavated
from the quarry and in shon-term storage at the TSA {which may be RCRA characteristic
waste), Other materia} that may be treated includes process residuals from the water treatment
plants and soil beneath the raffinate pits. Material treated by chemical stabilization/solidification -
would increase in vojume by about 32%, and the overail volume for combined waste disposal
would increase by about 12%. To minimize emissions during material transport to the shdge
processing facility, the siudge would be pumped directly to the treatment facility as a shurry, and
Joose soil material would be wetted during transport over the short distances from the staging
areas or pits.

The CSS treatment facility would be situated on approximately a 0.8 ha (2 acre) area
located near the raffinate pits. Following dredging, settling, and thickening, the raffinate shndge
would be copveyed (o the CSS treatment plant by pumping or other cONtnIOUS CORVEYance
system. The thickened sludge would be placed in a storage tank and feed parameters (e.g..
density and moisture content) checked before the sludge is metered into a mixing unit with

" binder agents. Binders that through bench scale festing have proven effective in immobilizing

contaminants in the caffinate sludge and site and quarry soils are fly ash and Portland cement.

The CSS grous material resulting from the mixing of raffinate sludge and binder agents -
would be tested for quaiity control parameters and either be transported by truck to the disposal
facility for grouting of voids in dismantlement debris or be further mixed with contaminated soils
to produce a CSS$ soii-like product. These quality control parameters will be deiermined during
pilot-scale testing of the CSS grout material. The batch material from the pilot scale program
will be tested using the toxicity characteristic leaching procedure (TCLP). Results of TCLP.
testing will then be utilized to develop the quality control parameters for the grows material
produced in the full-scale CSS facility. The mixing of CSS grout with soils would either be
performed in the same mixer (e.g., high shear mixer) used to initially produce the CSS grout
or, if necessary, anothér mixer {e.g., pug miil) which may be more suitable for producing a CSS
soil-like material, This determination will be part of the CSS pilot testing program.

Other equipment components involved in the CSS treatment process such as tanks,
pumps, compressors, valves, and piping for the preparation, storage, and coaveyance of feed
materials are readily avatlable and widely used in the construction, mining, and hazardous waste .
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remediation industries. The operating parameters of the CSS treatment facility will be refined
and the CSS grout and soil-like formulas optimized to meet performance and placement criteria
during pilot testing. '

Volume reduction operations would include the use of material-sizing equipment such
as a shear, an irmnpact crusher, a rotary shear shredder, and an in-drum compactor to treat
structural material, rock, and containerized debris such as used personal protective equipment.
The volume of material processed by these methods would be reduced from 10% to 50%,
depending on the specific material type. A decontamination unit would also be provided to treat
selected structural materials for which release and reuse is practicable. Such material could be
treated with a wet or dry abmasive blast process; the equipment and facility would contain
~ emission control systems. Any structural material determined to be unreleasable would be
transported to the disposal facility.

Other facilities already present on site for interim actions would continue to be used for
this remedial action, including the MSA, water treatmens plant, and decontamination pad.
Support facilities would also be maintained on site to provide electrical power, potable water, _
showers, portable sanitary facilities, offices for the construction management staff, and staging
for excavation and construction activities. Most of these facilities are already in place, and they
could be expanded to address incremental requirements associated with increased activity on site.
Additional staging facilities would be constructed (0 support the heavy equipment needed for
cleanup activities and to provide for stockpiling of material.

The various treatrnent and support facilities would be dismantled at the end of the
remedial action period and cither decontaminated for reuse {e.g., at another DOE facility) or,
assuming reuse is not feasible or cost effective, treated by volume reduction and placed in the
disposal facility. Following closure of the water treatment plant, a mobile water treatment unit
tnay be utilized to support final site-closure activities.

An enginaered disposal facilicy would be constructed at the chiemical plant area within
a specifically designated portion of the site -that has undergone mumerous subsurface
investigations to confirm the suitability of the area for disposal of site wastes. The scope and
range of the waste materials would cover an area of about 17 ha (42 acres) while the -entire
facility including the perimeter encapsulation dikes, would cover about 28 ha (70 acres). The
design volume of material that would be placed in the cell is estimated to be about
1.1 million m> (1.5 million }rda]. This value includes incremental swelt factors assoctated with
excavation and treatment, and a contingency of about 10% to address the potential contribution -
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from subsurface and off-site material that has not yet been adequately characterized, including
material that may be generated by future cleanup activities at the quarry and the Southeast
Drainage. .

The base of the disposal facility would consist of & double liner/leachate collection
system. The lower leachate collection system would also serve as a leachate detection system
and would facilitate the monitoring of ecll performance during operation of the celi and the
active leachate management period. The liners would be designed to minimize transport of any
jeachate from the contaminated material that would be contzined in the cell. The multilayer cell
cover would include an infiltration/radon atienuation barrier, a bicintrusion layer, 2 frost
protection layer, and an erosion protection layer. This cover would serve as a barrier to radon
release and would protect against the potential effects of freeze-thaw cycles, intrusion by plant
roots or burrowing animals, and erosion (including that associated with extreme precipitation
events). The cell would be seismically engineered to withstand damage from potential
carthquakes. The cell would be maintained and its performance would be monitored for the long
term.

The cell would be constructed in stages to provide timely receiving capacity for waste
generated by various concurrent cleanup activities (¢.g., building dismantlement and volume
reduction). This staged construction would minimize both the need for temporary storage and
the potential- for construction impacts by limiting the active work area. The cell would be
maintained and s performance monitored for the long term, and its effectiveness would be-
reviewed every five years. The monitoring program would include visual inspection of the cell
and regular testing of air, surface water, and groundwater. The surface water and groundwater
monitoring program would comply with 40 CFR 264 Subpart F and 10 CSR 25-7.264(2)(f) as
described in Section 10. This monitoring would be frequent {e.g., quarterly 10 anpually} during
the near term, and the frequency of monitoring would be evaluated within the five-year schedule,
after the site entered long-term caretaker status and reduced, if appropnate.

Site-specific operational and contingency plans would be prepared to support the
remedial action. These plans would specify (1) safe work practices, engineering controls, and
worker protective equipment to reduce occupational exposures and/or contaminant releases;
(2) monitoring techniques and frequencies; and (3) contingencies for a variety of possible
occurrences (&.g., an accident, increased contaminant levels measured by monitoring systems,
or an environmental disturbance such as a heavy rainstorm, tornado, or earthquake).
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Under Altemnative 6a, the DOE would continue to maintain custody of and
accountahility for the disposal area, but the remainder of the site could be released for other use. -
For example, the property ocutside the disposat location could be transferred back to the Army
for incorporation into the adjacent Army Reserve Training Area, or it could be released for
incorporation into the adjacent wildlife areas. Planning discussions would be held with parties
interested in the future use of this property after the remedy is selected for the current remedial
action. However, the final disposition of the site will not be determined until after the final
remedy is selected for the chemical plant area; i.e., until after the decision is made for the
groundwater operable unit within the next several years. Any institutional controls pertinent to
the future use of this property, such as restrictions on the use of land or groundwater, would be
identified at that time, '

7.2,1  Applicable or Relevant and Appropriate Requirements

Federal and State environmental laws were evaluated for their applicability or relevance
and appropriateness to the circumstances of the releases and threatened releases at the site. The
applicable or relevant and appropriate requirements are discussed below. '

Subtitle C of the Resource Conservation and Recovery Act (RCRA), a3 amended by the
Federal Facilities Compliance Act (FFCA), regulates the generation, transportation, treatment,
storage, and disposal of hazardous wastes as defined in 40 CFR 261. The determination on the
applicability of RCRA Subtitle C requirements to the various response alternatives included an
evaluation of whether any RCRA-listed or characteristic hazardous wastes were present at the
site.

Based on cutrent information (e.g., site records, the likely sources of contaminants),
there are no known listed hazardous wastes present in any of the source areas on site, Three
drums of containerized chemicals stored in Building 434 may be sufficiently similar to discarded
commercial chemical products (listed wastes), which would make Subtitle € requirr:m:ni;s
relevant and appropriate to their management. However, it is not pianned to manage these
drums in the on-site treatment or disposal facilities. Further characterization of these drums is
underway to assist in determining treatment/disposal options at a commercial facility. Pending
a decision on treatment and disposal options for this waste, the drums are being stored on site
in accordance with the RCRA. '

A relatively small volume of materials fails the TCLP test and must be considered a
characteristic hazardous waste. The management of these materials must comply with RCRA
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{as -amended by the FFCA) Subtitle C requirements, until they are ireated 10 remove the
characteristics and successfully test 1o be nonhazardous. The analysis of action-specific ARARS
addressing relevant and appropriate RCRA hazardous waste rules is presented in Section 10.

Past bench scale tests have shown that the chemical stabilization/solidification product
will pass the TCLP test and that decant or free liquid from the product would very likely also
pass. Ongoing studies are being conducted 1o confirm that the fres liquid wilt pass the TCLP
test. This issue will also be addressed during CS5 pilot scale testing. If needed, specialized
addititives or yeagents will be added 1o the CSS mixture to reduce any potential for the free
liquid to fail the TCLP test. Although onriy small amounts of free liguid are expected to be
generated from the CSS product, it will be managed through placement techniques as described
in Section 10.2.3.4, Other Disposal Requirements.

All surface water discharges at the site are controiled through a surface water
management Program carried out in accordance with National Pollutant Discharge Elimination
System (NPDES} parmits issued under Section 402 of the Ciean Water Act (CWA). Any
changes in surface WaleT discharges during construction of the disposal cell would be addressed
through the NPDES permit.

The National Emission Standards for Hazardous Air Pollutants (NESHAP) are set forth
under the Clearn Air Act (CAA). The NESHAP standards have been set for thase contaminants
present in site wastes (1.¢., radionuclides and asbestos) which may be released into the alr during
excavation/construction activities.

The following standards for aadionuclides in 40 CFR 61 are applicable to remedial
actions under consideration. Subpari H regulates emissions of radionuclides other than radon
from DOE facilities. Emissions of these radionuclides to the ambient air shall not exceed
amounts that would cause any member of the public 1o receive an effective dose equivalent of '
10 mrem per year. Subpart H is applicable to the protection of the public during implementation
of the remedial action as the Weldon Spring site is a DOE facility.

Subpart Q sets forth the standard for radon emissions. The standard states that no
source at a DOE facility shall emit more than 20 pCi/m?s of Rn-222 into the ir as aa average
" for the entire source, This standard is applicable at completion of the final remedial action as

the Weldon Spring site is a DOE facility. '
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Regulation 40 CFR 61 Subpart T is considered relevant and appropriate to final site
conditions because the site contains material sufficiently similar to uranjum mill tailings.
Subpart T states that Rn-222 emissioas to ambient air from yranium mil tailings piles which are
* no longer operational should not exceed 20 pCi/m?s.

The ashestos standard in 40 CFR 61 Subpart M requiring no visible emissions is
considered to be appiicable to some of the remedia! actions under consideration. Various other
requirements pertaining to asbesios abatement projects are promulgated in 40 CFR 61,
Subpart M. These requirements address asbestos removal, d'emulitinn, and repovation
operations.  Because the Weldon Spring site remedial action includes asbestos abatement
activities, these standards and requirements are applicable to the remedial altermatives under
consideration. Removed asbestos is being stored on an interim basis pending finzl disposal. The
NESHAP disposal requirements for asbestos are applicable at the time of final waste disposal.

Regulation 40 CFR 192.02(b), which addresses releases of radon from tailings disposal
piles, is considered to be relevant and appropriate to those aspects of the remedial alternatives

which involve waste disposal. At completion, the disposal facility will have to meet the Rn-222

flux standards specified in 40 CFR 192.02(b). This standard requires reasonable assurance that
Rn-222 from residual radioactive material will not (1) exceed an average release rate of
20 pCi/m%s, or (2) increase the annual average concentration of Rn-222 in air at or above any
location outside the site perimeter by more than 0.5 pCi/l. This regulation is relevant and

appropriate as the Weldon Spring waste is considered sufficiently similar to uranium mill

tailings.

Subpart D of the Uranium Miil Tailings Remedial Action (UMTRA) regulations sets

forth standards for the management of uranium by-product materials. Regulation 40 CFR

192.32(b) sets forth closure standards and is considered applicable to the remedial action at the
Weldon Spring site, as the radioactively contaminated material has been classified as by-product .

material as defined in the Aromic Energy Act, as amended,

The State of Missouri has adopted the Nationzl Ambient Air Quality Standards
(NAAQS) criteria specified in the CAA through the Stare Implementation Plan and has
promuigated ambient concentration standards under 10 CSR 10-6.010. Implementation of spme
of the remedial alternitives could result in emissions of several of the criteria poliutants,
including particufate matter (50 pg/m* annual average or 150 ug/m? over a 24-hour petiod) and

lead (1.5 pg/m? quarterly average). Although ambient standards for these contaminanis are not _

ARARs, the standards provide a sound technical basis for ensuring protection of public health
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and welfare during implementation and will be considered for components of the remedial action
involving potential air releases.

Particulate standards promulgated under 10 CSR 10-5.180 (Missouri Air Pollution
Control Regulations) for internal combustion engines (no release for more than 10 seconds at
one time) are applicable to particulate release from any internal combustion engines used during
implementation of the action.

The Missouri Department of Bealth has issued standards for Protection Against Ionizing
Radiation in 19 CSR 20, which include a Rn-222 concentration limit of 1 pCi/L above
background (quarterly average) in uncontrolied areas. This requirement is applicable ‘to
protection of the public during remedial action activities, The remaining requirements are
similar to those identified in the DOE Qrders for radiation protection of individuals and the
environment, and the remedial action will zlso comply with the applicable provisions of those
Orders.

Missouri has adopted by reference the RCRA Subtitle C hazardous waste management
regulations. These State requirements are the same as the Federal requirements {the State
requirements are not more stringent), which are considered ARARs. However, Missouri has
also adopted additional rules, which include landfil] siting requirements, that are considersed
legally applicable to the disposal of hazardous wasle in the State. These requiremants' are
discussed separately, with the action-specific ARARs identified in Section 10,

Atomic Energy Act (AEA) requirements for DOE's radioactive waste management and
radiation exposure standards are incorporated into DOE Orders developed under DOE’s AEA
authority. These Orders are generally consistent with, and typically include, equivalent technical
Nuclear chulatﬁr}r Comrission (NRC) requirements that are appropriate for DOE operations
and waste management. DOE Order requirements are “1o-be-considered" {TBC) requirements,
which when included in 2 DOE CERCLA Record of Decision (ROD) are enforceable cleanup
standards under the CERCLA. Limited sections of NRC requirements can be "Relevant and
Appropriate” or TBC only when DOE Qrders do not clearly address a specific condition or
particulars of the site, and supplementa! Tequirements from NRC requirements are needed to
facilitate protection of human health and the environment,

Key environmental reguirements promulgated by the NRC were assessed to determine
their potential as relevant and appropriate or to-be-considered (TBC) reguirements for the
Weldon Spring Site Remedial Action Project. Radiation exposure standards are promulgated in
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10 CFR 20. These standards are not applicable because they apply only to NRC licensees.
Neither are these standards both selevant and appropriate based on the circumstances of the
action relative to the type of facility for which similar, equally protective standards have been
established in DOE Orders 5400.5, Radiation Protection of the Public and the Environment; and
5480.11, Radiation Protection for Occupational Warkers, for radiation protection. The remedial
action will be conducted in accordance with DOE Order 5400.5, Chapter II, "Requirements for
Radiation Protection of the Public and the Environment” and Chapter III, "Derived

Concentration Guides for Air and Water.” The remedia! action will also follow DOE Order
5480.11, : '

Standards published under 10 CFR 61 address the disposal of low-level radioactive
waste. These requirements are not applicable because the definition of wastes covered under this
part specifically excludes 11e(2) byproduct materials. Neither are the requirements of 10 CFR
61 both relevant and appropriate because the design standards address near-surface disposal, for
which the disposal unit is typically a trench, and release for unrestricted use could be considered
after 500 years on the basis of assumed radioactive decay and migration. These requirements
are not technically appropriate to the long-lived, radon-generating, alpha-emitting materials
present at the Weldon Spring site. The remedial action will be conducted in accordance with
DOE Order 5820.2A, Radicactive Waste Management, Chapter 111, "Management of Low-Level
Waste™ and Chapter 1V, “Management of Waste Containing Byproduct Material and Naturally
Occurring and Accelerator Produced Radioactive Material, "

7.3 Alternative 7a: Removal, Vitrification, and Disposal On Site

Alternative 7a is similar to Alternative ba except that vitrification would be the

treatment method for the sludge, the more highly contaminated soil and sediment, and the’

containerized process waste. Under Alternative 7a, about 675,000 m> (883,000 yd*) of

contaminated sludge, soil, sediment, structural material, and water treatment plant process

wastes would be removed from the source areas and on-site storage areas. About 342,000 m?
{447,000 )rﬂ3) of that material would be treated by vitrification or volume reduction, as
appropriate, and about 522,000 m® (683,000 yd*) of treated and untreated material would be
- placed in an engineered disposal facility on site.

It is projected that remedial action activities could be completed in 10 years fﬁllowmg
the ROD, if no difficulties were encountered during testing, stast-up, or operation. It is
estimated that 2.5 to three years are estimated to be reguired for bench-scale and pilot-scale

testing; five to seven years for design, construction, and start-up of the vitrification facility; and
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four years for operation, As construction and operation of the disposal facility would require
about 6.5 years, some of these activities could overlap. However, the total time required for
these activities could be longer because of the innovative nature of this technology. As in
Alternative 6a, releases would be controlied with good engineering practices and mitigative
measures, and monitoring would be conducted throughout the cleanup and maintenance period
to address protection of the general public and the enviromment. Similarly, the DOE would
review the effectiveness of the remedy every 5 years.

Treatment would be a principal element of Altemative 7a, and vitrification would
reduce the toxicity of certain contaminants (.2, nitrate and nitroaromatic compounds); the
toxicity of radiation from the site waste would not be affected by vitrification {or any other
treatment method). Vitrification would also reduce the mobility of contaminants in soil and
sludge and the disposal volumes of these media: this treatment method would result in a volume
feduction of ahout 68% for the treated material and an overall volume reduction of 24 % for the
combined waste. The volume of other material, such as structural debris and vegetation, would
be reduced as described for Alwernative 6a.

Standard equipment and readily available resources would be used for the excavation
and nonthermal treatment operations. However, equipment and resources are not readily
available for vitrification. Use of the vitrification technology for large-scale operations is
innovative and would require further bench-scale and pilot-scale testing followed by engineering
scale-up before implementation at the Weldon Spring site. The total cost of irﬁp]ememing
Alternative 7a-is estimated to be about $182 million. The representative technical components
of removal and much of the treatment and disposal components are the same as described for
Alternative 6a. Those components of Alternative 7a that differ from Alternative 6a are
described in the following paragraphs,

The vitrification unit within the sludge processing facility would be expected to consist
of two melters operating in parallel to provide system flexibility. The contaminated material that
would be treated in these melters is the same material that would be chemically treated under
Alternative Ga. Feed preparation (sludge dewatering and material sizing) would be reguired
before vitrification. In addition, the sludge and soil would have to be mixed in an gptimized
blend ratio to produce a glassy product. The vitrification process would operate continuously
(24 hours per day throughout the year), and would consume a considerable amount of energy.

The vitrified product would be irregularly shaped 0.32- to 0.64-cm {1/8- to 1/4-in.)
pieces of glass-like fritted material, it would be collected in a hopper and transferred 10 bins for
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truck transport dlrectly to the disposal facility or to an adjacent stagmg area. Emissions from
the vitrification process would be treated before release to the atmosphere. The specific off-gas
treatment system would be developed following bench-scale and pilot-scale testing and
optimization, but it would likely consist of a heat removal system, a primary quench scrubber,
a submicron aerosol scrubber, a nitrogen oxide gas removal system, and a final filtration system,
as required. Off-gas treatment requirements under this alternative would result in additional
technical complexity, and delays could occur if inadequate controls were achieved during testing.

The location of the disposal area would be similar to that identified for Alternative 6a.
" However, for Alternative 7a, it was assumed that two cells could be constructed over the same
general surface area. The first would be the same as that described for Alternative 6a, only
smalter, and would receive all but the vitrified material. The design volume for nonvitrified
material is about $91,000 m? (773,000 yd®) with contingency. This disposal facility would
cover about 12 ha (30 acres). A second ¢ell could be constructed for the vitrified material, and
it could have less stringent engineering controls if pilet testing demonstrated that the product
would resist leaching. That is, although this cell would contain a cap similar to that described
for Alternative 6a and a compacted natura! clay liner, it would not include a leachate collection
system because the material is expected to withstand leaching into the long term. The design
volume of this cell is about 86,400 m® (113,000 yd*) with contingency, and it would cover an
area of about 5 ha {12 acres). The vitrified material would be cohesionless and would be placed
in the cell in alternate layers with a binder such as clay to promote waste compaction and
increase cell stability. The cell would be maintained and its performance monitored for the long
term. As described for Alternative 6a, site-specific operational and contingency plans wouid be
prepared to support the remedial action phase of this project, and institutional controls would
be maintzined for the long term.

On the basis of continuing engineering evaluations and pending further analyses to be
developed during the detailed design phase, this approach might be modified to paralle] the
scenario described under Alternative 6a. The result would be a single disposal famhty, designed
to_contzin both the vitrified and untreated waste, which would incorporate the same features
described under Altemnative 6a. The major difference would be the smaller size of the cell
because of volume reduction achieved during vitrification. The analyses for the representative
case in the FS are expected to bound potential impacts that would be associated with cell
operations (including construction, waste placement, and closure} under the modified approach

if Alternative 7a were selected.
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7.3.1  Applicable or Relevant and Appropriate Requirements

ARARs for this alternative are similar to the ones discussed for “Alternative fa.
Additional emission standards for Alternative 7a are discussed below.

Regulation 40 CFR 266, Subpart H provides RCRA emissions standards for hazardous
waste burned in boilers and industrial furnaces. This requirement is considered applicable to the
vitrification alternative, as the fossil-fuel heated melter proposed for the vitrification facility is
an industrial fumace that will process hazardous wastes. Part 266.104 states that the. furnace
must achieve a destruction and removal efficiency of 99.99% for each principal orgaric
hazardous constituent. Concentrations of carbon monoxide {CO) in the off-gas must not exceed .
100 ppmy (parts per million by volume) over a 60 minute moving average. Particulate emissions
must not exceed 180 mg/dsem (dry standard cubic meter) ot 0.008 gridsef {dry standard cubic
foot) when corrected to 7% oxygen in the stack gas. In addition, Part 266,102 states that CO,
oxygen, and possibly total hymcarbnns'must be monitored continously at a point downstream
of the combustion zone and prior to release ino the atmosphere. The monitoring must conform
with performance specifications found in Appendix IX of 40 CFR 266.

Regulation 10 CSR 10-5.030 limits particulate matter emissions from new indirect
heating sources. Regulation 10 CSR 10-5.050 limits particulate matter from any industrial source
©© less than 0.030 grain/standard ft* of exhaust gas. Regulation 10 CSR 10-5.090 limits the
opacity of the exit gas to 20%. The regulations are considered applicable to the vitrification
process as the fossil-fuel heated melter is considered an industrial fumace which. emits exit
gases.

7.4 Alternative Tb: Removal, Vitrification, and Disposal at the Envirocare Facility

Alternative 7b is similar to Alternative 7a except that the treated and untreated material
would be transported to the Envirocare facility near Clive, Utah, for disposal. 1t is expected that
the removal and ireatment activities at the Weldon Spring site could be completed within the
same time frame as Alternative 7a; however, the envirenmental compliance process associated
with obtaining the necessary license to dispose of the large volume of by-product material at the
Envirocare facility could delay implementation of this alternative. Release controls and
monitoring would aiso be the same as previously described. Under this alternative, the same
material targeted for treatment under Alternative 7a would be vitrified at the Weldon Spring site
. before off-site transport for disposal. The total cost of implementing Alternative 7 is estimated
to be about 3351 million.
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The Weldon Spring waste is classified as 11e(2) by-product material as defined in the
Atomic Energy Act, as amended. The DOE can transfer this type of material only to organiza-
tions licensed to receive it by the U.S. Nuclear Regulatory Commission (NRC). This
requirement would apply to the disposal of waste from the Weldon Spring site at the Envirocare
site. The Envirocare site has been permitted by the State of Utah 1o accept mixed hazardous
waste and naturally occutring radioactive material. However, a disposal facitity is not currently
available at the site 1o receive material from the Weldon Spring site (i.e., 11e(2) by-product
material). Envirocare of Utah, Inc., has submitted an application to the NRC for a license to
allow for disposal of 11e(2) by-product material, and the NRC is currently ‘preparing an
Environmental Impacr Starement (EIS) to support the license application. Because of the nature
of the regulatory compliance process associated with the proposed Envirocare facility, the
Weldon Spring site cleanup might be delayed for several years under this altemative, depending
on the length of time it takes the NRC and the Envirocare owners to complete the environmental
review process, | '

The technologies and activities that would be used to construct, operate, and maintain
a disposal facility for the Weldon Spring waste at the Envirocare site would most likely be
similar to those identified for Alternative 7a. Although implementation of Altemative 7b would
allow for release of the entire Weldon Spring site for future uses, the site will be evaluated every
five years to evaluate the effectiveness of the cleanup. The long-term institutional controls
appropriate for the Weldon Spring site would be determined on the basis of final site conditions,
which will depend on the remedy selected for the groundwater operable unit, as described for
Alternative 6a, :

To support off-site disposal, the treatment facilities planned for the Weldon Spring site
would have to be modified to include a staging area for loading the waste product into containers
and onto trucks for off-site transport. These trucks would then transport contaminated matenal
from the Weldon Spring site to a rail siding transfer station in Wentzville, Missouri, that would
be either leased or newly constructed to support this action. About 38,600 trips would be
reguired to transport the material to the siding over a combined one-way haut distance of
932,000 truck-km (579,000 truck-mi). The material would then be transferred to railcars for
subsequent shipment along a commercial rail line to Clive, Utah. The fransporiation compaonent
of this alternative would probably extend over seven years. On the basis of an estimated
515 required train ‘trips, Alternative 7b  would involve transportation  over about
1,240,000 rail-km (773,000 rail-mi).
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Transport of waste for off-site disposal at the Envirocare facility would result in an
oreased fisk of transportation accidents, with the potential for exposing workers and the
general public to radioactive and chemically hazardous substances. On the basis of current
statistics for highway and rail accident rates and the distance fhat would be traveled by transport
vehicles, a total of about six transportation accidents would be expected to occur, About half
of these would be truck accidents, largely as a result of truck transport of the waste to the rail
siding transfer station in Wentzville. The remaining three transporiation accidents would involve
railcars transporting the wasie 1o Clive. Based on statistics, no fatalities would be expected,
although several injuries could occuf as a Tesult of these accidents.

7.4.1 Applicable or Relevant and Appropriate Requirements

Compliance with ARARs under Alternative 7b would be the same as for Alternative 7a.
In addition, applicable requirements for transportation of radioactive and chemically hazardous

" material to the Envirocare facility would be met.

7.5 Alternative 7¢: Removal, Vitrification, and Disposal at the Hanford Reservation
Facility '

Alternative 7c is similar to Alternative 7b except that the contaminated material would
be transported to the Hanford Reservation facility near Richland, Washington, for disposal.
Removal and treatment considerations would be the same as described for Alternative Tb, and
the basic companents of off-site disposal would be similar,

Under Alternative 7c, cleanup activities at the Weldon Spring site could be delayed
many years because an appropriate disposal facility is nat currently available at the Hanford
facility to receive site waste and no such facility is planned. The technologies and activities that
would be used 1o construct, operate, and maintain a disposal facility at the Hanford site would
likely be similar to those identified for Alisrnative 7a. The tolal cost of implementing
Alternative 7c is estimated to be about $304 miltion. This cost is based on an estimate of
$120/m3 (§100/yd’) to dispose of the large volume of wasie from the Weldon Spring site. The
cost estimate for this alternative assumes that long-term mounitoring and maintenance at the
Hanford site would cost the same as at the Weldon Spring site. A detailed cost analysis would
be performed to develop a firm price for disposal at the Hanford site, if this were a component
of the remedy selected for the Weldon Spring site.
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Transport of conaminated material to the Hanford site for disposal would involve the
same considerations identified for Alternative 7b, but Altemnative 7¢ would require transporting
the material along a commercial rzil line to Richland, Washington, and transferring it to a
dedicated rail line for transport to the Hanford site. On the basis of an estimated 515 train trips,
Alternative 7c would involve transportation over about 1.7 million rail-km (1.1 million rail-mi)
during an estimated seven-year period. A total of about eight transportation accidents would be
expected, three involving trucks and five involving railcars. (More railcar accidents are
expecied for Aliernative 7¢ than 7b because of the longer transport distance.) Statistically, no
fatalities would be expected, alihough several injuries could occur as a result of these accidents.

7.5.1 Applicable or Relevant and Appropriate Requirements
Compliance with ARARSs under Alternative 7¢c would be the same as for Altermative 7a.

In addition, applicable requirements for transportation of radioactive and chemmally hazardous
material to the Hanford Reservation facility would be met,
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8 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The U.S. Environmental Protection Agency (EPA) has identified nine evaluation criteria
against which final remedial action alternatives are 10 be evaluated., These criteria are derived
from statutory requirements in Section 121 of the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), as amended, as well as other additional technical
and policy considerations that have proven to be important for selecting remadial alternatives.
A balancing of these criteria is used to determine the most appropriate solution for the specific
problems at each site. These statutory mandates, which any selected remedy must meet, include
protection of human health and the environment, compliance with applicable or relevant and
appropriate requirements (ARARs), cost effectiveness and use of a permanent solution and
alternate treatment or résource reCovery technologies to the maximum extent practicable. The
nine criteria are:

1. Overall protection of hman health and the envirommnenr.  Addresses
protection from unacceptable risks in both the short term and the long term
by minimizing expesures.

2. Compliance with ARARs. Addresses compliance with Federal and State
environmental requirements and State facility siting requirements, unless a
waiver condition applies.

3. Long-term effecriveness and permanence. Addresses residual risks, focusing
on the magnitude and nature of risks associated with unireated waste and/or
treatment residuals. This criterion includes a consideration of the adequacy
and reliability of any associated institutional or engineering controls, such as
monitoring and maintenance fequirements.

4. Reduction of contaminant toxicity, mpbility, or volume through treament.
Addresses the degree to which treatment is used to address the principal
hazards of the site; the amount of material tréated; the magnitude,
significance, and irreversibility of specific reductions; and the nature and
quantity of treatment residuals. ' '

5. Shor-term effectiveness. Addresses the effect of implementing the aliernative
relative to potential risks 10 the general public during the action period,
potential impacts to workers and the environment during the action period, the
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effectiveness and mliabi]ity of mitigative measures, and the time required to
achieve protection of workers and the environment. '

6. Implementability. Addresses technical feasibility, including the availability
and reliability of mqmmd resources (such as specific material and equipment,
facility capacities, and availability of skilled workers); the ease. of
implementation; and the ability to monitor effectiveness. This criterion also
addresses administrative feasibility, e.g., coordination with other agen—::les and
the need for approvals or permits for off-site actions as appmpnat: e the
alternative.

7. Cost. Addresses both capital costs and operation and maintenance costs, as
well as the combined net present worth.

8. State acceptance. Addresses formal comments made by the State of Missouri
on the consideration of alternatives and identification of the preferred
alternative.

9. Community acceptance. Addresses the formal comments made by the
© commuaity on the aItr:matwas under consideration.

The first two criteria are considered threshold criteria and must be met by the final
remedial action alternatives for a site (unless a waiver condition applies to the second criterion).
The next five criteria are considered primary balancing criteria and are evaluated together to
identify the advantages and disadvantages in terms of effectiveness and cost among the
alternatives. The last two are considered modifying criteria and are evaluated after the Remedial
Investigation/Feasibiliry Study (RI/FS) has been reviewed.

8.1  Threshold Criteria
8.1.1 Overall Protection of Human Health and the Environment

‘All of the final alternatives except Alternative 1 (no action) would provide overall
protection for human health and the environment. This protection could not be ensured for the
extended future, if no action were taken, because over time contaminants could migrate via
groundwater to off-site receptors, resulting in possible impacts. For each of the action
alternatives, human and environmental exposures would be reduced by remaving the sources of
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contamination, treating the waste that contributes to the principal hazards at the site, and
managing low-risk contaminated materials not requiring treatment by permanently containing
these untreated materials with the treated waste product in an enginecred disposal facility
designed to prevent the release of contaminants into the environment for at least 200 to
1,000 years,

8.1.2 Compliance with ARARs
Alternative 1 (no action) would not comply with ail Federal and State ARARS.

Alternative 6a would meet all location, action, and contaminant-specific ARARs with the

_exceptions of:

e The State of Missouri’s Rn-222 limit of 1 pCi/1 above background in uncontrolled
areas {19 CSR 20-10.040) may not be achieved during implementation: Absolute
compliance with requirement during all phases of remedy jmplementation is
technically impracticable from an enginearing perspective (Section 121{d)4XC) of
the CERCLA).

¢ Regulaton 40 CFR 61, Subpart M presents Natjonal Emission Standards for
Hazardous Air Pollutants (NESHAP) requirements for asbestos handling. Due {0
technical imprr:zv.:tir:abr'ilit:»,r and potential increased exposure 1o personnef, the smail
pieces of asbestos found in the guarry bulk wastes {smaller than 0.6 m x 0.6 m x
0.05m2fix2ftx2in]) will not be segregated from the soils. AS this material
is moved from the temporary storage area (TSA), the NESHAPs requirements will
be waived under Section 121(d)(4)(B) of the CERCLA. )

+ Regulation 40 CFR 268, Subpart E specifies the land disposal restrictions (LDRs).
The LDRs prohibit the storage of restricted wastes unless storage is solely for the
purpose of accumulating sufficient quantities of wastes 1o facilitate proper treatment,
recovery, or disposal. The limitations on storage fime are waived under Section
121(@M4)C) of the CERCLA,

s Regulation 40 CFR 268, Subpart C specifies LDR restrictions on hazardous waste
placement. This requirement is waived under Section 121(d)(4)(A) of the CERCLA.
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* Regulation 40 CFR 268, Subpart D specifies treatment standards which must be
attained prior to land disposal of the hazardous waste. The treatment standard based
upen use of a specified technology is waived under Section 121{d)(4)}(D) of the
CERCLA. . |

¢+  Repulation 10 CSR 25.5-262(2)(C)1 sets forth the State regulation that hazardous
wastes stored prior to off-site shipment shall comply with U.S. Department of
Transportation (DOT) regulations regarding packaging, marking, and labeling.
Meeting new packaging requirements for storage set forth in the DOT requirement
HM-181 (in 49 CFR) could potentally result in unnecessary personne! exposure.
Therefore, this requirement is waived under Section 121{d)(4)(A) and Section
121{d)(4)(B) of the CERCLA.

*+ Regulation 40 CFR 761.65(a) requires that any pelychlorinated bipheny! (PCB) article
or container be removed from storage and disposed of within one year from the date
when it was first placed in storage. This requirement is waived under Section
121(d)(4)(A) of the CERCLA.

*+ Repulation 46 CFR 761.75(8)(3) of the Toxic Substance Contro! Act (TSCA) states
that the bottom landfill liner system or natural in-place soil barrier shall be at least
17 m (50 f1) from the historical high-water table. This requirement is waived under
Section 121(d)(4)D) of the CERCLA.

* Regulation 40 CFR 264.314(f) sets forth restrictions on the placement of waste
- containing free liquids in a Jandfill. This requirement is waived in accordance with
Section 121¢(d)(4)(B) and Section 121{d)(4)(D) of the CERCLA.

Alternative 7a would meet all location, action, and contaminant-specific ARARs, =
The exceptions to this altemmative meeting all ARARs, and waivers for these exceptions,
are the same as those discussed under AMernative 62, The waiver for 40 CFR 264.314(a), (b),
(c), and (d) regarding placement of free liquids in a andfill is not applicable to Aliemative 7a,

as vitrification produces a plass-like product with no liquids.

Compliance with location, mntﬁminant, and on-site action-specific requirements for
Alternative 7b would be similar to that described for Alternative 7a. Applicable requirements
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for transportation of radivactive and chemically hazardous material to the Envirocare facility
would be met under this alternative.

Compliance with ARARS under Alternative 7¢ would be similar to that described for
Alternative 7b. '

8.2 Primary Balancing Criteria
8.2.1 Long-Term Effectiveness and Permanence

The long-term effectiveness of chemical stabilization/solidification generally is considered
to be Jess than for vitrification (1.¢., wastes that are vitrified could be expected to resist leaching
for a longer time [thousands of years] compared with the chemically stabilized form [hundreds
of years]. However, the uncertainties with regard 10 the performance and implementability of
vitrification steered the decision toward a more demoenstrated technology. In faci, it was this
combination of performance uncertainty and potential far greater long-term effectiveness that led
10 the decision to further evaluate vitrification as & contingency treatment option in the selected
remedy. ‘The imporiant -point is that cesidual Hsks at the site would be reduced to near
background levels regardless of which technology is used. The required monitoring and five-
year teviews will provide an effective precaution’ against any future pote:ritia] release going
undetected and resulting in actual exposure. In addition, long-term effectiveness and pérmanence
of the disposal facility is affected by the loss of institutional centrols. The likelihood that
institutional controls would be lost ;s the same for Aliernatives 62 and 7a. However,
continuation of institutional controls into the extended long term at a commercial facility
{Alternative 7b) might be more difficult to ensure than at a Federally awned facility (Altemnatives
Ga, 7a, and 7¢).

82.2 Reduction in Toxicity, Mobility, and Volume through Treatment

Greater reduction in toxicity, mobility, or volume through treatment would be achieved
for ‘Alternatives 7a, b, and 7¢ (vitrification), as compared with Alternative ba, chemical
stabilization/solidification (CSS). The votume of structural material, vegetation, and wooden
debris would be similarly reduced under each alternative; however, for the studge and soil that
would be treated by vitrification, some contaminants (e.g., the limited organic compounds).
would be destroyed, the others would be immobilized in a glass-like matrix, and the overall
disposal volume would decrease by about 24%. Alternative 6a would also significantly reduce
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contaminant mobility by incorporating contaminants into a cement-like matrix, but contaminant
toxicity would not change and the overall waste disposal volume would increase by about 12%.

8.2.3 Short-Term Effectiveness

The short-term effectiveness of Allernatives 6a and 7a would be essentially the same.
Potential short-term impact concerns from the implementation of Altemnative 7b or 7c would be
substantially greater than for Allernative 6a or 7a, due to the increased: handling of waste
material and the transportation of the waste to the off-site locations, L

The two key differences among the final action alternatives are the treatment method and
the dispcsél location (which includes a transportation component for the off-site disposal
alternatives). Therefore, impacts to workers and the general public from removal activities
during the remedial action period would be similar for each alternative because the same areas
would be excavated or dredged. Incremental impacts to workers and the public from treatment
activities could result from differences between the chemical treatment and vitrification -
operations, i.e., additional emissions are associated with vitrification, as compared with CS8S,
because contaminants would be released from the stack of the vitrification facility. However,
these emissions are expected to be controlled by an extensive air pollutmn control system within
the facility, so refated impacts wuuld be Sma]l t0 none.

Potential health impacts for members of the general public during the cleanup period
would be below the EPA target limits for protecting human health. for each of the action alterna- -
tives. Impacts would be relatively higher for Altermatives 7b and 7¢ than for Alternative 6a or
7a because of the increased likelihood of exposures and accidents during the waste handting and
transportation activities for off-site disposal. The potential for risk to workers would be higher
under the vitrification alternatives because this process would require more workers and
additional accidents could result from the hazards of high operating temperatures and limited
field expetience, '

Environmental impacts could potentially result from excavating and dredging
contaminated material, constructing access roads, staging areas, and other support facilities:
constructing and operating the disposal facility (either on site or off site); and excavating borrow
soil from a location near the Weldon Spring site to provide backfill for the remediated areas on
site and to construct the cell under Alternatives 6a and 7a2.  Additional impacts could be
associated with activities at the rail siding in Wentzville and other transportation operations
under Altermatives 7b and 7c. Except for the permanent loss of habitat al the disposal facility
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area and pusﬁihly at the off-site borrow location (depending on the location selected dusing -

detailed design), any potential impact would be short term and likely could be mitigated by
various standard practices, ¢.g., engineering controls to limit erosion and siltation. A mitigation
action plan will be developed that will outline specific measures 1o be implemented for
environmental controls or to address contingencCy response actions.

8.2.4 Implementability

The implementation of Alternative 62 would be the most straightforward of the final
action alternatives because the chemical stabilization/solidification technology has been utilized
at other sites and would use readily available resources. Implementation of chemical
stabilization/solidification at the Weldon Spring site {testing, design, construction, and start-up)
is estimated to require 2 maximum of five years. Implementation of Allernative 7a, 7o, 0T 7C
would require further engineering scaie-up of the vitrification system and application of that
innovative technology to a large waste volume. Although the results of bench-scale testing have
shown that the Weldon Spring wastes can be successfully vitrified, they also indicate the need
for further testing to evaluate treatment of waste materials representing the extremes in chemical
variahility, and 1o test treatment equipment that would be similar in type and function to that
required in full-scale operations. Implementation of vitrification at the Weldon Spring site
(testing, design, construction, and start-up) is estimated to require about 7 years. However,
there is greater uncertainty with this estimate due to the innovative nature of the technology.
Alternative 7b or 7c would require coordination of licensing, regulatory compliance, and
establishment of administrative procedures {as appropriate} in order to dispose of the Weldon
Spring waste at either off-site facility.

Difficulty in implementing either Alternative 7b or 7c would include such factors as

permitting of the facilities and transportation of the wastes to the off-site facilities. While the™

Envirocare facility is permitted to accept mixed hazardous waste and naturally occurring
radioactive material, there is no permitted disposal facility currently on the site that may receive
11e(2) by-product material. Envirocare has submitted an application to the NRC fora license
to dispose of 11e{2) by-product material. The Hanford facility (Alternative 7¢) does not
currently have an appropriate disposal facility to receive Weldon Spring site waste. Construction
of such a disposal facility at Hanford could delay cleanup activities al the Weldon Sprir:g gite
for several years.

Transportation concerns include constructing the necessary rail siding transfer station in
Wentzville, Missouri, and the increased risk of transportatien accidents.
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.a.z.s Cost | . .

D - I'+ E !l I-l! ! L : :- .]I. :

Alternative 1; No Action $1.2 (annual)
 Alternative 6a; -Remwowval, Chemical $157 (total)

Stabilization/Solidification, and ' '

Disposal On Site

Alternative 7a: Removal, $182 (total)

Vitrification, and Disposal On Site
Alternative 7b: Removal, . $351 (total)
Vitrification, and Disposal at
Envirocare Site near Clive, Utah
AMernative 7c: Removal, $304 (total) :
Vitrification, and Disposal at the o .
Hanford Reservation Site near ' '
Richland, Washington
8.3 Modifying Criteria

£.3.1 State Acceptance

The State of Missouri has requested that the DOE. agree to certain stipulations as a
condition for obtaining State concurrence. These stipulations are:

* No wastes from other sites shall be disposed of at the Weldon Spring site.

* An on-site disposat facility shall meet the substantive siting and design requiremenis
- of State and Federal hazardous waste ]aws and re:guiatiuns.

* The selected remedial alternative shall be protective of human health and the
environment.
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. Ci:anup procedures, design, and standards shall meet all State and Federal ARARs.

o Human radiation exposures must be reduced to a level that is as low as reasonably
achievable (ALARA).

¢ The DOE shall commit to cleaning up the contaminated vicinity properties. These
properties include several small locations on the adjacent Army area, August A.
Busch Conservation Area, and Weldon Spring Conservation Area.

e Natural barriers and engineered materials, methads, and designs shall be used 1o the -
maximum extent possible in order to achieve a protective and permanent waste
disposal solution, and institutional control measures shall be minimized.

¢ The U.S. Department of Energy (DOE) shall retain ownership and control of the
disposal facility.

s The DOE shall commit to long-term monitoring and maintenance of the disposal
facility. '

§.3.2 Community Acceptance

In general, the comments received from the public indicate acceptance of Alternative Ga
as a selected remedy for the Weldon Spring site. The main concerns that were raised involved
a commitment by the DOE that the on-site disposal facility be used solely for Weldon Spring
wastes, and that no off-site wastes be accepted for disposal on site. There were also concerns
for safeguards to the Francis Howell High School popuiation.

As stated in this Record of Decision (ROD), no off-site wastes will be accepted for
disposal at the Weldon Spring site. In addition, measures taken to facilitate the safety of
personnel at Francis Howell High School have been described in the Remedial Investigation/
Feasibility Study-Final Environmental Impact Statement (RUFS-Final EIS) package. |
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9 SELECTED REMEDY

Qn the basis of the evaluation of final aliernatives, Alternative 6a (removal, chemical
stabilization/solidification, and disposal on site} has been identified as the selected remedy for

remedial action at the chemical plant area of the Weldon Spring site. The key components of

the remedy are described in Section 9.1, and the cleanup criteria developed for this remedy are
presented in Section 9.2.

9.1 Key Components

Material will be removed from contaminated areas, treated as appropriate by chemical
stabilization/solidification, and disposed of in an engineered disposal facility constructed on site
(Figure 9-1). The treatment method specified in the selected remedy will substantially reduce
the risks associated with those waste materials that represent the principal hazard at the site.
This remedy will aiso provide for the safe management of less contaminated site wastes, This
alternative will reduce risks and provide protection of human health and the environment in less
rime and at a lower cost than the other action alternatives. Chemica! stabilization/solidification
is an established technology that uses readily available resources and has been utilized at other
sites, and disposal in an on-site engineered facility would also use readily avaiiable resources
and standard technologies. '

Chemical stabilization/solidification will be the treatment method used for contaminated
siudge, certain quarry soil and sediment, and certain other contamninated soil from the site {such
as soil taken from beneath the raffinate pits). Material treated by chemical stabilization/
solidification will undergo an increase in volume of about 32%. Volume reduction operations
will be used 1o treat structural material, rock, and containerized debris (e.g-, used personal
protective equipment). The average volume of material processed by these methods will be
reduced by between 10% and 50% depending upon the specific material type. Volume reduction
operations will include a decontamination unit that can be used {o treat selected structural
materials for which release and reuse is practicable.

An engineered disposal facility will be constructed in the area of the chemical plant |
within a specifically designated portion of the sile that has undergone numerous subsurface
investigations to confirm the suitability of the arca for disposal of site waste, The design volume
of miaterial that would be placed in the cell is estimated to be about 1.1 million m*
(1.5 million yd*). The base of the disposal facility will be designed to minimize the downward
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transport of any leachate from the contaminated material that will be contained in the cell. The
Jong-term multilayer cell cover will serve as 2 harrier to infiltration and radon release and will
protect against the potential effects of freeze-thaw cycles, intrusion by plant yoots or burrowing
animals, and erosion {including that associated with extreme precipitation events). In addition,
the cell will be seismically engineered to withstand damage from potential earthquakes. The
disposal facility will be maintained and its performance will be monitored for the long term.

Table 9-1 presents the estimated costs of the selected remedy. These costs are based on
preliminary conceptual design information, Some changes may be made to the remedy as a
result of the remedial design and construction processes. Such changes reflect modifications
resulting from the engineering design process and could increase the cost estimates identified in
this table. '

Vitrification of the contaminated siudge, soil, and sediment (instead of chemical
stabilization/solidification) is being retained as a contingency treatment option. Vitrification is
being carried forward into the conceptual design phase 30 the effectiveness of this technology
and the uncerainties associated with its implementability can continue to be evaluated,
Estimated costs for this contingency remedy (Allernative 7a) are presenled in Table 9-2.

If it becomes necessary to implement the contingéncy treatment option (vitrification and
disposal on site) because chemical stabilization/solidification does not perform adequately during
pilot-séale westing (i.e., if enginegring limitations prevent treatment of the waste or if it is not
possible to consistently produce & waste product which passes the toxicity characteristic leaching
procedure [TCLF] test), an Explanation of Significant Differences from the selected action in
this ROD will be developed in accordance with U.5. Envirenmental Protection Agency (EPA)
guidance for post-ROD changes and this document will be made available to the public.

Since both chemical stabilization/selidification and vitrification processes involve the
addition of soils, a practical approach is to use site soils with higher levels of radioactivity, such
as those from Ash Pond and the north dump. These soils will be mixed preferentialty with
raffinate sludge and quarry pulk waste. If additional soil mixing material is needed, other site
soils with still lower concentrations of radicactivity will be used preferentially over
uncontaminated borrow soils. '
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TABLE 9-1 Cost Estimate for Alternative 6a

Ectimated Cost

Activity imiltion &)
Ramovsl :
RaHinute pits remadintion - 11.9
Chamical plant eres praparation’! .5
Building foundsticn and wndesgrecnd pips removal'® 5.9
Soil and sediment axoevatich . 1.7
Builkding 434 wasts removel!® _ 0.8 .
Yicinity proportisn remediation™®
Army proparties 1, 2, 3 end Busch properties 3, 4, EiH 0.4
Susch Lakas 34, 35, and 368 : 0.4
Army properiias § et 819 03
Ramuoval subiatal . ] 4.0
Trastmant .
EBench- and pilot-scole Tasting o z1
Eludge processing lacilily corsuucton 3
Siudge processing lacility oparstions 14.7
Volume reduction 1acllity construct 2.5
Valume reduction faciity cparations' © 4.5
Congthyction of seoond wesomen: eran (disllation)
of water traatmant facility!®! : 1.2
Water traatment plant OREraUGNE o5
Traatmant subtowal | W0
Crapocasl : . .
Diaposal facllity construction mate it 1ests ©.9
Civposal fagility consiraction . : - 478
Chxpoaal lacility oparations T2
Disposal subtstal ’ EC.?
Dthet

Materiel hauling

TS A cperstions™

WEA operatlons'™

Duzonemination stetion SpErBLONS
Facilltivs remowval'®

Ein restoration

Lo

W @
PR R O

Long-iarm rmaintananes™ £3.2
Cther wubiatal X}
Tatal - ' . . 156.9
Pragsnt worth 76.5

ltamiz that e part of Aligmative Bs ond for which the cost setimsie doss nol diffar balwesn thic alternative ang the
contingency ramedy |Altarnstive 780,

30t ncludes both excevation and restoration costs.

¥ Eor w 30-year paricd; includec snvirpivnsntal monhoring.
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TABLE 9-2 : Cost E_stimate for Alternative 7a

Egtmatad Cost

Actiwty jmiliian 41
Ramowval
Common remavat Gosis (nas Table 141 10.4
RaMinate pits remadiation 14.4
Soil wnd sedimant excEvaLion a7
Removel subtotal i6.%5
Traptment
Comman trestment cowts (ses Table 14] a.d
Benche and pilot-scole TETRD ’ 8.2
Sludge procassing iacility conatruction 25.8
Sludge processing fecility opEFAlOnS 0.5
Watas resirnent plant oparetions 3.5
Treatment subtoial &4.4
Disposal .
Dispowat facility congliuction material 1aste 0.a
Oispossl facility congtruction 37
Dispokal facility oparations &7
Dispasal wubtotal 447
Qther .
Commen cthet cogts (ses Table 14 10,2
Matarial hauling a3
Site rogtaration 34
Long-term meintanance'®! 238
Gthar subtatal ag B
Toal 182.4
Prasent worth 9.4

W For s 30-year petiad: includss anvironmental monitaring
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9.2 Cleanup Criteria

_ Interim actions have addressed cleanup criteria for surface water at the Weldon Spring
site, and groundwater will be addressed as a separate operable unit in the futuze, Thus, soil is
the focus of cleanup criteria for the current remedial action (as discussed in Section 2 of the F§).
Cleanup criteria for the key contaminants in site soil were developed from available
environmental regulations and guidelines in combination with the results of the site-specific risk
assessments, As part of the latter, a site-specific analysis was conducted to address the reduction
of residual risks to Jévels as low as reasonably achievable (ALARA), as described in Section 2
of the FS. For the purpose of developing these criteria from risk information, the RME was
identified as the residential scenario described in Section 6.2.2, under which exposures to soil -
were evaluated for inhalation and incidental ingestion combined. In accordance with the NCP,
. the initial point of departure for the development of the cleanup eriteriz was an incremental risk
level of 1 x 105 for carcinogens. A hazard index of 1 was the target for the noncarcinopens.
However, for many of the contaminants at the W¢ldon'5pr_ing site, the point of departure for
incremental risks could not reasonably serve as the endpoint for site cleanup criteria. That is,
background concentrations of certain naturally oceurring metals (including the radionuclides
present at the site) correspond to risks more than 100 to 1,000 times greater than this level.
Thus, it is very difficult to distinguish incremental contamination from variability in background
concentrations that cotrespond to a fractional increment of 1 % 106, For this reason, the site- -
specific risk assessments addressed reducing residual risks to ALARA levels, as described in
Section 2 of the FS. '

The s0il areas identified for remediation on the basis of the risk-based criteria determined
from these assessments are shown in Figure 9-2, Concentration-based criteria were also
developed for each primary contaminant of concern to provide a means for ensuring that cleanup
has been achieved, i.e., by verification sampling across the site. These criteria are fisted in
Tables 8-3 and 9-4 and represent the total concentrations (i.e., including background) above
Wwhich site.so0il would be removed; the ALARA goals represent lower levels that the remedial
action would aim to achieve during field excavation activities. '

If so0ils with contaminant concentrations exceeding natural background are released off
site, further risk assessments must be performed using parameters specific o the intended use
or disposition of the soils. Concrete rubble will be treated like soil and will likewise not bhe
released off site. The criteria contained in DOE Order 5400.5 will be used for materizls (such
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TABLE 9-3 Estimated Radiological Risks for the Recreational Visitor, Ranger, and .
Resident Associated with the Soil Cleanup Criteria

Rizk ta Hypotheticel Receptor

Eoi
Redioruchde! Canesmration Nacrestional _
Criverion!™ . pCig™ Visitor Ranger Raident
As-228
Cleanyp oriteris 8.2 5 x 0P B ox 104 2 % 1gd
ALARA gost E . 4 x 0% 8 x 10 E x 107
Bachkground _ 1.2 8 x o0 2= 10* 2 x 0%
Rs-22B
Clepnup criteria 5.2 - 2= 10" 1 = 10?
ALARA goul 5 1« 108 2= 10 e x 10
Background 1.2 a x 10t Ex 10% I [
Th-230 :
Cleanup eritoria 5.2 3 x 107 4 x 10°F B x 10
ALARA goel 5 2 =107 2 x10Y & w107
Eackgroynd 1.2 6 x 108 B ox 107 2 x 108
Th-232 .
Cloanup criteria 8.2 2 x 18 2 x 108 4 x 108
ALARA gonl E . 1 % gt 2 gt 3 x jof :
Background 1.2 3 %107 4w 10°% 7 = 108 .
w238 ) .
Claanup criteria 120 2 x0T 2 =0 5 x 107"
ALARA goal a0, 4 x 10% 5 x 10% J1 x 10t
Background 1.2 2 x 107 3 x b g » 108

B The radiglugical risks asscoiated with ol redionuclides in the U-238, U-235, snd Th-232 decay series were included in the

hurman heallh seseszmanis, Clannup critaris were developed for the five radionuciides listed in this table an the basiv of
8 sits-spaaitic analysis of tha relative concenirstions of radionuclides prosent in site soil. The contributions of the othar
tadioruclidex in the thres decey saries are incofparsied into the rick estimates reportad for thaee Fve radioniclides, s
described in Chapter 2 of the F5. Data for local beckground are presented lor compenson; the background agil
concentration of 1.2 aCifg reprasanty the wverage concantration measuied far sach of tha kswed redionuclides et olf-site
locations that haye not basn atfacied by site releasss,

®  The closnup critetie for the individual radivm #nd thorium isotapes represent the surfece concantrstions; the subauriscs

concantrationis 16,2 plifg. The ALARA gool of 5 pli/g spphas to both curfsce and subsurfeca contarmination. Tha letag

elsmnup artaris snd-ALARA guMe tar thase individual isctopes include 1the backgraund concentretion of 1.2 pfifg.
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as metal scrap) with solid exterior surfaces. "These criteria are compatible with standards used
throughout the nuclear industry.

9.2.1 Radioactive Contaminants

Cieanup criteria for the radionuclides of concern- at the Weldon Spring site — i.e.,
Ra-226, Ra-228, Th-230, Th-232, and U-238 — were determined from available standards and
guidetines in combination with risk assessment information. These cleanup criteria address all
radionuclides that may be present at the site, using resulis of a site-specific radionuclide soutce
term analysis. The procedures used to develop these criteria are described in Section 2.2 and
Section 2.4 of the FS. The criteria for Ra-226 and Ra-228 were adopted from EPA standards
given in 40 CFR 192 that were determined to be relevant and appropriate to the conditions at
the Weldon Spring site (see Secticn 10.?). Cleanup criteria for Th-230 and Th-232, which were
adopted from DOE Order 5400.3, were included to protect from future exposures o Ra-226 and
Ra-228 (and Rn-222 and Rn-220) as a result of radionuclide ingrowth. I both Th-230 and
Ra-226, or both Th-232 and Ra-228, are present and not in secular equilibrium, the cleanup
criteria apply for the radionuclide with the higher concentration. At locations where both
Ra-226 and Ra-228 are present, the cleanup criteria of § pCi/g (above background) in the top
15 cm (6 in.} of soil, and 15 pCi/g (above background) in each 15-cm {6-in.) layer of soil more
than 15 ¢m (6 in.) below the surface, applies to the sum of the concentrations of these two
radionuclides. For U-238, no general standards are available. Hence, the cleanup criterion was
developed on the basis of the site-specific risk assessment alone; this criterion is 120 pCi/g.

In accordance with the both the CERCLA process and DOE Order 5400.5, resulis of the
site-specific risk assessment were then applied to determine the ALARA poals for each
_ radionuclide. The ALARA poal represents the level that can reasonably be achieved during field
implementation within existing constraints, as indicated by site-specific conditions. As discussed
in Section 2 of the F§, the constraints for developing ALARA goals for radionuclides at the
Weldon Spring site are the ability to measure the contaminants in the field, distinguish
contamination from background, and verify that cleanup has been achieved. The ALARA goals
for Ra-226, Ra-228, Th-230, and Th-232 at all depths are each 5 pCifg, including background.
As described above for the cleanup criteria, the ALARA goal for the radium isotapes applies
" 10 the sum of the concentrations of Ra-226 and Ra-228 at locations where both contaminants are
present. For surface soil, the ALARA goal is 5 pCi/g combined, including background; for
subsurface soil, the ALARA goal is 5 pCi/g combined, above background. The ALARA goal
for U-238 at al! depths is 30 pCi/g, including background.
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9.2.2 Chemical Contaminants

The chemical contaminants of concern for which final cleanup criteria were developed
are arsenic, chromium, Jead, thallium, PAHs, PCBs, and TNT. Some ARAR and TBC
information is available for lead and PCBs, and these standards and guidelines were ysed as the
stasting point to develop cleanup criteria, in combination with the site-specific risk assessments.
For ead, the EPA has established interim guidance that considers the natural presence of lead
in s0il and recommends a cleanup level of 500 fo 1000 mg/kg, as determined by site-specific
conditions (EPA 19892). The EPA has also developed an upiake/biokinetic mode! to estimate
blood lead levels in children, who represent the most sensitive subpopulation for the residential
scenario. The health-based criterion developed for lead on the basis of site-specific input to this
model is 450 mg/kg. '

For PCBs, regulations in the Toxic Substances Conirof Act that address cleanup of soil
following a spill of PCB-contaminated material were considered relevant and appropriate to site
conditions (see Section 10,2). The standard indicates that soil in areas of unrestricted access at
which a spilt occurs should be decontaminated to 10 mg/kg by weight, and this served as the
starting point of the anatysis. A health-based criterion of 8 me/kg was determined on the basis
of the risk asséssment and other site-specific considerations, as discussed in Section 2.4.2.6 of
the FS. ARARs are not currently available for the remaining chemical contaminants, so the
cleanup eriteria were developed solely on the basis of the site-specific risk assessments.

Cleanup criteria were developed for those contaminants at the Weldon Spring site that
contribute significantly to site risks or hazard indexes on the basis of contaminant levels
measured during extensive site characterization activities. Several hitroaromatic compounds —
DNB, 2,4-DNT, 2,6-DNT, NB, TNB, and TNT — have been detected in site soil at a few
discrete locations, but the results of the site-specific risk assessments indicate that the
concentrations of these compounds are below levels of concern, except for TNT, For this
reason, a final criterion has been developed only for TNT, For the remaining nitrparomatic
compounds, the preliminary target levels presented in Section 2.5 of the FS will serve as the
starting point for addressing these contaminants, if detected during field activities at levels higher
than those currently identified in site characterization activities. Sampling during and after soil
remediation will be conducted to ensure that residual risks associated with these compounds do
not exceed the target range and that the hazard indexes are below 1 (see Section # of the
Proposed Plan and Section 9.2.3 of this ROD).
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Soil contamination at the Weldon Spring site is heterogeneous, i.e., contaminants arc
located in different combinations at different areas of the gite. For the chemical contaminants,
the areas that will be excavated were identified on the basis of actwal measurements from the
location-specific assessment and the results of the risk assessment (Figure 9-2). This risk-based
approach allows the identification of areas for remediation resulting from the presence of
multiple contaminants. |

The concentration-based cleanup criteria were also developed from the site-specific risk
assessment, considering information on the known pattemns of contamination. {Table 9-4). In
general, the chemical contaminants contributing significantly to health effects near or above
target Jevels are not present together; hence, additivity was generally not an issue in developing
the cleanup criteria, The few areas at which multiple contaminants are present were identified
for remediation on the basis of the location-specific risk assessment. However, to address the
possibility that additional contaminant co-location may pe found dufing field activities, lower
ALARA poals were also estzblished for ali chemical contaminants, As indicated above,
remediation of site soil will be designed to meet these ALARA goals. - For lead, PAHs, PCBs,
and TNT, the ALARA poals are the levels that had been proposed for statewide consideration
by the Missouri Department of Health {1992} for soi} in residential settings; the. jevels were
withdrawn subsequent to the preparation of the FS. Many of these health-based levels were
consistent with the ALARA process, so they have been retained. However, the draft State levels
for arsenic and thallium were considerably below Jocal background concentrations, and the levels
for chromium were higher than those derived from the site-specific assessment. Hence, the draft
State levels {subseguently withdrawn) were not adopted as ALARA goals for those three
contaminants.

It is expected that contaminant levels remaining in 50il across the site after remediation
will range between the cleanup criteria and the ALARA goals, reaching the goals in most cases.
Excavating soil to achieve these levels is expected 10 reduce risks to within or below the target
risk range and to reduce hazard indexes below 1. Even lower criteria will be applied on &
location-specific basis, if areas are identified during field work at which multiple contaminants
dre present. These criteria will be determined by combining the appropriate information from
the target risk tables in Section 2.5 of the FS to ensure that health-protective concentrations have
been achieved.

The cleanup criteria for chemical contaminants in subsurface soil at the site were
addressed by separate analyses to ensure that levels remaining would be protective under future
scenarios that could involve exposure to contaminants that are currently buried. For the purpose
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of site cleanup, subsurface is defined as soil deeper than 15 cm (6 in.) below the surface. As
discussed in Section 2.4.2 of the FS, the lower potential for exposures to subsurface material
compared with surface material — i.e., from redistribution of this soil on the surface and
leaching of contaminants 0 groundwater - resulted in the selection of subsurface criteria for
chemicals that are 10 times the surface criteria. In no case will the subsurface residual levels
exceed the subsurface cleanup criteria. The ALARA goals for subsurface soil are the same as
the cleanup criteria for surface soil, averaged over a 3 m (10 ft) depth. The plans for site
remediation wil! be designed to achieve subsurface ALARA goals. Thus, based on the known

patterns and locations of contamination, subsurface cleanup is expected to attain the subsurface
ALARA goals. '

$.2.3 Post-Cleapup Assessment

Excavating soil to meet the cleanup targets for chemicals at the site would result in an
incremental chemical risk at or below the EPA's target range for all scenarios, and the hazard
index would be well below the level of concern. However, this is not the case for the
radiological cleanup criteria, because incremental radiological risks exceed the targel range at
certain locations under a residential scenario. (The radiclogical risk at an uncontaminated area
is about 3 % 10, which indicates the difficulty in distinguishing an incremental risk of
1 % 10 from contamination versus naturai variability.) Therefore, an additional "post-cleanup™
assessment was conducted for the radionuclides. For this assessment, areas with soil concen-
trations that exceed the ALARA goals were assumed to be excavated and backfilled with
uncontaminated soil from a nearby background area. The results of this evaluation were also
used to assess compliance with environmental standards and puidelines,

Results indicate that the incremental radiological risk across the site for the resident,
foilowing soil excavation and backfill would range from 0 (i.e., background; to 6 X 1073, with
a median of 8 X 10, Locations where the risk would exceed 1 X 10 are generally those
areas where the radium concentration in soil stightly exceeds the background concentration of
1.2 pCi/g: a small increment of 0.075 pCi/g corresponds to a risk of 1. X 107, (This highlights
the issue associated with meeting the EPA’s target.) In addition, an annual dose of 23 mrem/yr
above background could not be achieved for residential use at about 10% of the soil areas. The
elevated risk estimates for those areas result almost entirely from exposures to the estimated
levels of indoor radon, which would be generated by the residual vadium in soil (entering
through the basement or foundation slab). However, the target risk range was not specifically
developed on the basis of exposures to ragionuclides, and the EPA has separately identified an
acceptable level for indoor radon of 4 pCi/L (EPA 19922). The indoor radon concentrations
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associated with the cleanup target and goal for radium are expected to be at or below this level
at all site locations.

For outdoor air, the incremental radon concentration is estimated to be less than
0.1 pCi/L, and the annual dose from inhalation of airborne particulates generated from site s0il
is estimated to be less than 10 mrem/yr at all locations. Hence, standards for the radiological
dose from exposure to outdoor air would be met by the cleanup targets for site soil. Potential
leaching to groundwater, for radiomuclides from soil, was also assessed for post-remedial action
conditions to provide an initial indication of the potential impact to future receplors, in the event
that groundwater in the shaliow aquifer at the site was used for drinking. The results indicate
that the proposed cleanup targets for soil are expected to be protective of groundwater, (This
pathway will be evaluated further in the upcoming, final assessment of the chemical plant area.)

The incremental risk estimated for the ranger from sitewide exposures following

remediation varies from 2 x 10 to 2 x 10, with a median of 2 x 10° The median and low

end of the range are the same, because outdoor exposures from site-wide activities dominate the
combined risk from indoor and outdoor €xposures for this hypothetical receptor at most
locations. For the recreational visitor, the incremental risk is estimated to be 7 x 10¢, Thus,
the incremental radiological risks associated with future recreational land use at the site are
within the target range. E

Following completion of site cleanup activities, an assessment of the resicual risks based -
on actual site conditions, including measured concentrations of site contaminants, will be
performed to determine the need for any future land use restricuons, This assessment will
consider the presence of the on-site disposal cell, the buffer zone, the adjacent Army site, and
any other relevant factors necessary o ensure that appropriate measures are taken 10 protect
numan health and the environment for the long term. The remedy selected in this ROD will be
re-examined at least every five years to ensure that it is protective.
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10 STATUTORY DETERMINATIONS

In accdfdance with the statutory requirements of Section 21 of the Comprehensive
Environmental Response, Compensaiion_and Liability Act (CERCLA), as amended, remedial
actions shall be selected that;

Are protective of human health and the environment.
» Comply with applicable or relevant and appropriate requirements (ARARs).
* Are cost effective,

» Utilize permanent solutions and alternative treatment technologies to the
maximum extent practicable. S

» Satisfy the preference for treatment which, as a principle element, reduces
toxicity, mobility, or volume.

The manner in which the Weldon Spring Chemical Plant rernedial action satisfies these
five requirements is discussed in the following sections.

10.1 Protection of Human Health and the Enviropnment

The selected remedy is protective of human health and the environment by (1) removing
the sources of contamination, {2) treating the materials giving rise to the principal threats at the
site to reduce contaminant mobility, and (3) mntaiﬁing treated and untreated materials in an
engineered disposal facility designed to prevent migration of contaminants into the epvironment.
The contingency remedy would also be protective of human health and the environment for the
same reasons, with additional protection provided by treating contaminated materials to reduce
toxicity and volume.

10,2 Compliance with Applicable or Relevant and Appropriate Reguirements

Both the selected remedy and the contingency remedy will comply with ARARs, unless
those requirements have been properly waived in accordance with CERCLA, and will be
performed in accordance with all pertinent U.S. Department of Energy (DOE) Orders. The
ARARs are presented below according 1o jocation-specific, contaminant-specific, and action-
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specific requirements. Removal, treatment, transportation, and disposal of the contaminated
material for both the selected remedy and the contingency remedy are on-site actions and must
comply with the substantive requirements of Federal and State environmental laws that are
ARARS, ' -

ARAR waivers that are appropriate to this action are discussed in the following sections.
10.2.1  Laocation-Specific ARARs

Location-specific ARARs are restrictions placed on the concentration of hazardous
substances or the conduct of activities solely because they are in a specific location. The
analysis of location-specific ARARs included a review of the Resource Conservation and
Recovery Act (RCRA), the Missouri Hazardous Waste Management Laws, the Antiguities Act,
the Historic Sites Act, the National Historic Preservation Act, the Archeological and Historic
Preservation Acr, the Archeological Resources Proteciion Act, the Endangered Species Act, the
Missouri Wildlife Code, the Fish and Wildlife Coordination Act, the Clean Water Act (CWA),
and the Farmland Proteciion Policy Act.

Federal Executive Order 11988 and Missouri Governor’s Executive Order 82-19 require
that adverse impacts associated with activities in a floodplain be avoided to the maximum extent
practicable, These requirements are considered applicable to the Weldon Spring remedial action.
It is noted, however, that a portion of the Schote Creek 100-year floodplain extends onto the site
in an area where excavation of contaminated soil is planned. The excavation of these materials
will not increase the potential for off-site transport due to flooding; in fact, these remedial
actions will result in the removal of these materials from within the 100-year floodplain.

No long-term impacts to flood storage capacity are anticipated from the remediation of
the Ash Pond drainage and vicinity property A6. Potential short-term impacts, resulting
primarily from vegetation ¢learing and excavation activities, would be mitigated by using good -
enginesring practices and implementing the following mitigative measures: (1) erosion and
sediment control measures, such as berms and silt fences, will be used during all excavation,
fill, and contouring activities; contaminated soil and sediment will be excavated only when the
Ash Pond drainage channel is dry; only clean fill will be used; excavated areas will be filied as
soon as practicable after excavation and graded to original contours as much as passible; and

revegetation activities will be implemented as soon as possible following recontouring of the
refilled areas, '
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Executive Order 11990 requires Federal agencies to avoid, to the extent possible, any

adverse impacts to wetland areas. This order is considered applicable since there are several

areas on site (such as the pits) that are considered wetlands. There is no practicable altemative
but to remove the contaminated material from these areas. The potential off-site soil borrow
area also contains wetlands. Mitigative measures are being coordinated with the State of
Missouri and will be defined in the mitigation action plan. A Clean Water Act Section 404
permit will be obtained from the U.S. Army Corps of Enginecers due W activities that may
impact the wetland at the borrow area.

The DOE has initiated consultations with the U.8. Fish and Wildlife Service (FWS)
regarding the need for mitigation of the on-site wetlands that would be lost as a resuit of
remedial activities at the site. The FWS has recommended that the DOE consider wetland
creation as a means of mitigating the wetlands Joss. The DOE has initiated surveys of wetlands
that could be affected by site activities to document their size, type, and biotic compasition.
Upon completion of these Surveys and additional consultations with the FWS and the Missouri
Department of Conservation, the DOE will develop & wetlands mitigation plan for the site that

'is expected to include wetlands creation. Mitigdtive measures will be taken at the off-site

borrow area, such as contouring 10 ensure that downgradient wetlands are not indirectly
impacted. '

The Farmiland Protection Policy At! (7.CER 658; 40 CFR 5.302[c}) requires Federal
agencies to assess the adverse impacts of Federal programs of farmland preservation and to
consider alternative actiens to lessen the adverse effects. This requirement is considered
applicable for the potential off-site soil borrow area, as the borrow area has.been classified as
prime or unique farmland. A separate environmental assessment is planned for the borrow area
1o assess possible environmental impacts. Mitigaion measures and restoration activities would
be conducted at the off-site borrow area, as necessary, to minimize any adverse impacts o
farmiand. |

Because the. potential soil borrow area is off site, the requirements, including

" administrative requirements, of the following acts are applicable; the Archaeological and

Historic Preservation Act, the Archoeolopical Resources Protection Act, and Section 44 of the
Clean Water Act. The Archaeological and Historic Preservation Act requires that data recovery
and preservation activities be conducted if prehistoric, historical, and archaeological data might
be destroyed as a result of a Federal activity. A permit is required for excavation or removal
of any archaeological resources on Federal lands under the Archaeological Resources Protection
Act. Studies are being performed to determine if any archaeological sites OF TESOUTGes will be
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affected in the borrow area, and whether any resources would be removed before soil is
excavated. A permit would be obtained for removal of any archaeological resources in the
borrow area. -

Location standards are specified under RCRA (40 CFR 264.18) that address the siting
of new hazardous waste treatment, storage, and disposal facilities. These requirements are
considered 10 be applicable to the siting of the treatment facility {chemical stabilization/
solidification or vitrification), since the unit is expected to treat hazardous wastes. However,
the treatment process will render the characteristic wastes nonhazardous; therefore, these
standards are not applicable 1o the disposal facility. No listed wastes will be managed in the
treatment system or the dispesal facility. Certain of these requirements, as well as the
companion requirements in the Missouri Hazardous Waste Management Laws, may be relevant
and appropriate to the disposal facility as described below:

¢ Regpulation 40 CFR 264.18(a) restricts locating hazardous waste management facilities
within 200 ft of a fault that has been displaced in Holocene time. This requirement
is intended to minimize the chances of a catastrophic failure resulting from an
_earthquake and is both reievant and appropriate to the disposal facility duve to
sufficient similarity of wastes and the purpese of the requirements.

* Regulation 40 CFR 264.18(b)restricts locating hazardous waste management facilities
within 2 100-year floodplain. This requirement is intended to prevent the spreading
of contaminants during exireme flooding conditions and is both relevant and

-appropriate to the disposal facility due to sufficient similarity of wastes and the
purpose of the requirements. -

*  Repulation 10 CSR 25-7.264(2)(N)1.A provides siting criteria for new hazardous
waste landfills that identify a requirement for 9 m (30 ft} of soil or other material
with a permeability of 1 x 1{0-7 cm/s or an equivalent proiecticnh based on at least &
m {20 ft) of naturally occurring material for a landfill that receives only waste
generated by its operator. Site characterization has demonstrated that present site
conditions will meet the above criteria and it is, therefore, reasocnable that such
conditions be retained, An explanation is presented below on how this condition will
be retained once the disposal cell is constructed. '

The on-site disposal facility will be constructed and maintained to provide equivalent
protection. Much of the site overburden has already been considerably disturbed as a result of
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¢ extensive excavarion, backfilling, and regrading activities that were conducted during plant
construction many years ago. Thus, the existing overburden material, although naturally
occurring, will not be the originai, in-place material at the site. Therefore, the soil beaeath the
cell will be compacted to achieve a permeability at least as Jow a | x 10-7 cm/s over a depth of
6 m (20 fi), Compaction and permeability criteria are based on data collectsd during field
permeability testing of in situ site soils using a two-stage borehole (TSB) procedure.  AS

. determined in the TSB testing, travel time and permittivity calculations were used to demonstrate

that the soil units (Ferrelview Formation and clay tilf) comprising the foundation of the disposal
facility will provide a level of protection superior io the State requirement 10 CSR 23-
7.264(2)(N)1.A. The tests also determined that the soil uniis will satisfy the minimum soil
performance requirement relative to the movement of hazardous constituents.

The intent of the overburden requirement i5 1o provide a material that would retard
contaminant migration so that groundwater would be protected from any impacts that could
result from future leaching. ‘The overburden soil, as explained above, will meet or exceed the

permeability of 1 x 10-7. Other protective factors to groundwater include the cell components

(i.e., the cover and liner) which will be engineered o limit infiltration and ensure that cell
performance can be monitored, and post-closure monitoring which will detect any potential

. lapses in the integrity of the disposal cell facility.

e Regulation 10 CSR 25-7.264(2){(N}! A{IV){e) provides siting criteria for hazardois
waste landfills which restrict locating new facilities in an area subject to catastrophic
collapse. ‘This requirement is intended to ensure long-term protection and is both
trelevant and appropriate 1o this action dug 0 sufficient similarity of the regulated
conditions. Previous studies have identified an area within the site boundary that
complies with this standard, The cell will be located such that al] waste materials are
kept within that area. These studies are detailed in the Site Suitability Data Report
(MKF and JEG 1991).

e Regulation 10 CSR 25-7.264(2)(N)2.D provides siting criteria for hazardous waste
Jandfills which specify 2 91 m (300 ft) buffer zone between the property line of the
disposal facility and the actual landfiil. The buffer zone provides an area which will
be used only for monitoring and maintenance activities, This regulation is considered
relevant and appropriate as discussed in Section 10.2.3.4,
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In addition, Missouri Solid Waste Management Law 10 CSR 80-3.010(5){CK2) specifies
a buffer zone of S0 ft (15 m) for landfills units. This regulation is considered relevant and
appropriate as discussed in Section 10.2.3.4. -

The proposed action will not impact historic, archeological, or cultural resources,
sensitive ecosystems, or any threatened or endangered species,

As determined in the Feasibiliry Study (FS) (DOE 1992d), no other location-specific
requirements were found to be either applicable or relevant and appropriate..

16.2.2  Contaminant-Specific ARARs

Contaminant-specific ARARS are health- or risk-based numerical values that establish the
acceptable amount or concentration of a chemical that may be found in, or discharged to, the
environmeni, Contaminant-specific ARARs were analyzed to identify each environmental law
or regulation pertinent to the types of contaminants that will be encountered during the remedial
action. This analysis included a review of the health and environmental protection standards for
Uranium and Thorium Mill Tailings Actions (UMTRA)}, the Resource Conservarion and
Recovery Act (RCRA), the Missouri Radiation Regulations, the Nationat Emission Standards for
Hazardous Air Pollwtaris (NESHAP), the Clean Air Act, the Missouri Air Quality Standards,
_ the Missouri Air Pollution Control Regulations, the Toxic Substance Control Act {TSCA), and
the Clean Water Act. Several of the following standards were incorporated into the
determination of cleanup criteria for contaminated soil at the Weldon Spring site (as explained
in Section 2 of the FS). |

NESHAP requirements for radionuclides {given in 40 CFR 61 Subparts H and Q) and
ashestos (given in Subpart M) are applicable to the protection of the public during
implementation of the remedial action. The NESHAP requirement for Rn-222 emissions
(Subpart T) are relevant and appropriate as the site contains material sufficiently similar to
wranivm mill tajlings, and the release requirements are well suited to final site conditions.

The NESHAP standards in 40 CFR 61 Subpart N set forth reguirements for arsenic
emissions. While this requirement is not considered 3 ARAR, because glass manufacturing is
not part of the remedial action and commercial arsenic would not be used as a raw material, the
requirement will be addressed in controiling emissions during implementation.
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State air-quality standards found in 13 CSR 10-5.180, pé.rt.ibulatz standards for internal
combustion engines, and 10 CSR 10-6.17), festriction of parficulate matter to the ambient air
are applicable to the imptementation phase (including the excavation of borrow material) and wilt
- be met. )

UMTRA 40 CFR 192.32(b)(1)(ii) addresses releases of radon from disposal areas after
the closure period. These standards will be applicable after the bulk wastes have been placed
in the disposal facility and the cover has been completed, At that dme, the disposal area will
meet the Rn-222 flux standards specified in 40 CFR 192.32(b)(1)(i). These standards require
reasonable assurance that Rn-222 releases will not excesd an average release rate of
20 pCi/m? sec.

Regulation 40 CFR 192, Subpart B addresses residual concentration levels of Ra-226 in
soil. Residval levels should not exceed background by more than 5 pCifg in the top 15 cm of
soil or 15 pCifg in each 15 cm layer below the top layer, averaged over an area of 100 m?,
This standard applies to residual radium in soil at designated uranium processing sites. Because
the Weldon Spring site is not a designated site, the standard is not applicable to this remedial
action. However, it is relevant and appropriate because the contamination patterns at the
Weldon Spring site are similar to those at the mill tailings sites. That is, there are no large
volumes of subsurface radium-contaminated material with concentrations between $ pCi/g and
15 pCi/g.

Regulation 40 CFR 192, Subpart E, specifies annual dose equivalent exposures 10
uranium and thorium by-product material as a result of planned discharges of radioactive
material to the general environment. While the remedial action does not include a planned
discharge of radioactive material, the requirements are relevant and appropriate to protection of
the public during implementation of the action because the wasie types are considered
sufficiently similar, Subpart E also provides residual concentration limits for Ra-228 in soil.
These levels, which are numerically identical to those given in Subpart B for Ra-226, are
considered to-be relevant and appropriate to site conditions for the same reasons as described
above.

The State quarterly Rn-222 limit of 1 x 10% uCifml (1 pCi/ly above background in
uncontrolled areas published in 19 CSR 20-10.040, Missouri Radiation Regulations, cannot be
achieved during implementation of this action. Jt is possible that activities might resuit in
temporary exceedances of the standard during the cleanup period. These activides are
intermediate in nature, and are part of an overall remedial action that would attain compliance
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with this standard upon completion. Protection will be achieved by limiting exposure
workers.  Because compliance with the requirement during remedial implementation 1.
technically impracticable, this standard is waived under the provisions of Section 121(d){4)(C)

of the CERCLA during implementation: compliance with such requirements is technically

impracticable from an engineering perspective.

Regulation 19 CSR 20-10.040 also specifies maximum permissible exposure limits for
persons outside a controlled area. This requirement is applicable to the protection of the public
during the implementation phase and will be met.

Regulation 40 CFR 26! includes levels for identification of hazardous wastes which are
subject to hazardous waste regulations. Regulation 40 CFR 268 outlines the treatment standards
for wastes restricted from land disposal. These regulations are applicable to the identification
and disposzal of listed or characteristic hazardous wastes,

Regulation 40 CFR 76!, Subpart G deals with spills of materials contaminated with
greater than S0 ppm polychlorinated biphenyls (PCBs). The standard specifies a soil
decontamination level of 10 ppm PCBs, While any spills at the site would have preceded the
effective date of the regulations, the recommended level of 10 ppm by weight was considered
in developing cleanup ¢riteria for PCBs in site soil. '

If the vitrification alternative were to be implemented, the following standards would also
be relevant and appropriate. Missouri air quality standards {10 CSR 10-6.060) specify de
minimus emission levels for specific pollutants that the vitrification system would have to meet.
Regulation 10 CSR10-5.030 places restrictions on emissions of particulate matter from fuel-
burning equipment used for indirect heating. While such equipment would be used for direct
heating of wastes in the vitrification system, this requirement would be relevant and appropriate
based upon similarity of conditions.

10.2.3  Action-Specific ARARS

Action-specific ARARs are technology- or activity-based requirements or limitations on
actions taken that are trigpered by the particular remedial activities selected to accomplish the

remedy, The analysis of action-specific ARARs addressed the following tasks for the selected

remedy:
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s Storoge. Various contaminated materials are currently in storage at the chemical
plant area as 2 result of interim response actions.

e Excavation. Removal of the contaminated sludge, soil, sediment, and
vegetation from the chemical plant area and vicinity properties, and removal
of the quarry bulk wastes and structural materials from the femporary storage
areas at the chemical plant area.

e  Trearment. Treatment of the raffinate-pit sludge and some soil and sediment
by chemical stabilization/solidification and the structural  materials by
size/volume reduction.

« Disposal. Placement of all treated and untreated materials in an engineered
disposal facility on site.

The analysis of action-specific ARARS for the contingency remedy addressed the same tasks,
except that the treatment method for the sludge and soil was vitrification.

“The ARARs for these activities are discussed in Sections 10.2.3.1 through 10.2.3.4,

10.2.3.3 Storage. As interim response actions prior to implementation of the final
remedy, various wastes have been collected and placed in storage to prevent potential releases
into the environment. Containerized chemical wastes {including PCB containerized wasie) are
stored in Building 434, and quarry bulk wastes will be stored at the TSA prior to placement in
the on-site disposal facility. Building 434 contains approximately 2,506 drums of containerized
wastes. It is estimated that 20% of the drums contain RCRA characteristic wastes, which
includes approximately 190 drums of tributyl phosphate {TBP) waste. The TRP, which contains
PCBs, mercury, uranium, and thorium, is being stored in Building 434 on an interim basis until
proper treatment and disposal is determined. All RCRA and TSCA wastes are being stored in
accordance with the RCRA and TSCA regulations (e.8., labeling, adequate roof and walls), with
the exception of the storage limitation requirement discussed below. At the present time, no off-
site treatment and disposai facilities have been idemtified that can or will accept the Weldon
Spring site mixed waste. State and Federal ARARs that regulate the storage and management
of these wasles are discussed below.

The facilities that manage or store RCRA wastes, or were designed to meet RCRA
standards, will be closed in accordance with the substantive RCRA requirements (40 CFR 264,
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Subpart G). The RCRA requirements are applicable to the following facilities as they a&
to treat, store, or dispose of RCRA wastes or were designed in accordance with

requirements and were constructed after 1980: the chemical plant and quarry water treatmer
plant equalization basins; the semporary storage area, BulIdmg 434; and the chemic:
stabilization/solidification famhty

The Land Dispusa] Restrictons {LDRs) specified under RCRA prohibit the storage o
restricted wastes (40 CFR 268 Subpart E) unless storage is solely for the purpose ©
accumulating sufficient quantities of wastes to facilitate proper treatment, recovery, or disposal
The EPA has issued two guidance documents that address the application of the LDR storag:
prohibitions to cleanup actions:

» QOverview of the RCRA LDRs, Office of Solid Waste and Emergency Rcspornsl.
(OSWER) Directive 9347.3-01FS, July 1989.

¢+ Guide to Management of Investigation-Derived Wastes, OSWER Publicatior
0345.3-03F8, April 1992,

Both documents recognize that LDR wastes may be generated during cleanup actio
stored pending selection and implementation of the final remedy, and state that such sto
aliowable under the LDR storage prohibition, Therefore; the limitations on storage time ar
waived under the provisions of Section 121(d)(4}{C) of 'CERCLA: compliance with suct
requirements is technically impracticable from an engineering perspective.

Management of the quarry bulk wastes to be stored at the TSA is required to meet the
NESHAP requirements for ashestos (40 CFR 61, Subpart M) as defined in_ the Record @
Decision (ROD) for that action. During bulk waste removal, it is planned to place large
asbestos-containing material (ACM) pieces (larger than 0.6 m x 0.6 m x 0.05 m [2fix2ftx
2 in.]) in appropriate bags and to place the bags in wind-tight, leak-tight metal boxes which wil!
be transported to the asbestos storage area. Small pieces of asbestos, however, will be handlec
with the fine-grained soils. These smali-pieces that cannot practically be removed will be placed
with the fine-grained soils at the TSA. This pile will be covered or sprayed with a foam tc
provide a wind-tight seal.

The smaller pieces that cannot be removed safely will not be segregated from the soil,
Segregation is not technically feasible and could potentially increase expesure 1o personnel.
Therefore, under this action, as this material is removed from the TSA, the NES“P
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requirements are waived under the provisions of Section 121{:1}[4}{15] of CERCLA: compliance
with the requirement will result in greater risk to human health and the environment than the
action that is proposed.

In accordance with the Missouri State Code of Regulations 10 CSR 25.5-262024 1,
hazardous wastes stored prior to off-site shipment shall be in compliance with the packaging,
marking, and labeling requirements of the Department of Transportation (DOT) regulations
delineated in 4% CFR during the entire on-site storage period. The wastes stored on site are
packaged, labeled, and marked in accordance with the regulations effective at the time of
containerization.. Recently pfumulgated and future changes to the DOT regulations could greatly
impact the operation of the on-site siorage area by requiring a large quantity of containers to be
repackaged (relabeling and remarking are administrative requitements). Continuing the efforts
to maintain compliance with the transportation requirements for storage is not merited, primarily
because these materials are not expected to be transported off site'in the near term. Also,
repackaging the waste in accordance with new DOT requirements (HM-181) could result in
vnnecessary personnel exposure. Prior to off-site shipment, the wastes will be re-packaged in
accordance with applicable DOT reguirements; therefore, the regulation 10 CSR 25,5-262(2)(C)1
is waived under provisions of Section 121(d)(4){A) and Section 121{d)(4){B) of CERCLA.; the
alternative is an interim measure and will become part of a total remedial action that will attain
the applicable or relevant and appropriate Federal or State requirement and compliance with the
requirement will result in greater risk to human health and the environment than the action that
15 proposed.

Regulation 40 CFR 761.65(a) requires that any PCR article or coniainer be removed from
storage and disposed of within one year from the date when it was first placed in siorage.
Under this action, PCB wastes will be stored in an adequate PCB storage facility (meeting the
requirements of 40 CFR 761.65[b]) until final disposition of the PCB wastes can be
accomplished. This requirement is waived under provisions of Section 121{d}{4)(A) of the
CERCLA: this component is an interim measure and will become a part of a total remedial
action that will attain the applicable or relevant and appropriate Federal or State requirement.
This -requirement could also be waived on the basis of impracticability since the PCB-
contaminated waste is also radioactively contaminated and g disposal facility is not currently
available for this type of waste.

10.2.3.2 Excavation. Excavation of contaminated areas will include removal of the
contaminated sludge, soil, sediment, and vegetation from the chemical plant area and vicinity
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properties, and removal of the quarry bulk wastes and structural materials from the TSA at the
chemical plant area. |

Although most of the raffinate pit sludge does not exhibit RCRA characteristics, certain
isolated pockets of the raffinate pit sludge have failed the TCLP test. Since it does not appear

to be feasible (o excavate the sludge in a manner that would separate the RCRA pockets from

the non-RCRA material, the raffinate pit sludpe will be managed as a characteristic waste for
treatment purposes. After the raffinate pit sludge is removed, the clay bottorn and soils beneath
will be excavated 1o the soil cleanup criteria defined in Section 9.2. 1f the clay bottom and soils
are determined to be characteristic hazardous waste, they will be treated in the CSS treatment
plant. Other soil, sediments, past dump and spili areas are not considered RCRA wastes. These
areas will be excavated to the extent of contamination, verified "clean” based upon the cleanup
criteria and backfilied with uncontaminated soils.

The LDRs (40 CFR 268 Subpart C) place specific restrictions (e.g., treatment of waste
to concentration levels) an characteristic RCRA hazardous waste prior (o its placement in land
disposal units. Certain activities carried out under the remedial action may constitute placement;
for example, placing sludge or sediment into a sedimentation tank and then redepositing the
material back into the source area, or the movement of waste from one on-site area to another
prior to treatment. These wastes will eventually be treated to the applicable specified treatment
standards prior to placement in the disposal cell. Therefore, the LDRs are waived for these
actions under the provisions of Section 121(d)(4)(A) of CERCLA; i.c., the alternative is an
interim measure and will become part of a total remedial action that will attain the applicable
or relevant Federal or State requ:remcnt

10.2.3.3 Treatment. For the selected remedy, the hazardous waste treatment
requirements specified in 40 CFR 264 and 10 CSR 25-7.264 are applicable. These include
general facility standards, preparedness and prevention standards, and standards for ciosure upon
completion of the remedial action. All treated material must pass the toxicity characteristic
leachate procedure (TCLP) test which will ensure adeguate treatment. ‘In addition, 40 CFR 264,
Subpart X requirements for miscellaneous units are also applicable.

The LDRs (40 CFR 268 Subpart D} specify treatment standards which must be attained
before LDR wastes or treatment residuzls may be land disposed. LDR wastes fall into one of
two categories; those wastes subject to concentration-based treatment standards {described in
40 CFR 268.43), and those wastes subject to specific technology treatment standards (described
in 40 CFR 268.42), Compliance with a concentration-based treatment standard requirts only
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that the treatment Jevel be achieved. Once achieved, the waste may be land disposed. Most of
the LDR wastes generated and stored at the Weldon Spring Site Remedial Action Project
(WSSRAP) are subject 10 concentration-based treatment standards, These standards will be
attained prier to iand disposal.

The second type of treatment standard is based on the use of 2 specified technology. In
these circumstances, a specific technology is required for the wastes, and as long as the wastes
are treated by this technology, the treatment residuals are assumed to meet the treatment
standards. Technologies other than those specified may be used to treat wastes subject to this
type of treatment standard; however, it moust be demonstrated to the appropriate regulatory
agency that the alternative treatment method can achieve a measure of performance equivalent
to that achievable by the specified technology. A limited amount of LDR wastes at the
WSSRAP is subject to specified technology treatment standards, Given the limited national
capacity for managing mixed waste, the specified technology may not be available,

A comprehensive site treatment plan as required by the Federal Faciliries Compliance Act
(FFCA), will be developed and implemented to evaluate and verify specified and aliernative
treatment technologies for the WSSRAP waste types. The plan will be consistent with the
overall remedial action as controlled by the CERCLA process- '

If it is determined that the specified technology treatment is not available for the LDR
waste, the alternative ireatment method would be implemented. In this case, the LDR treatment -
standard is waived under the provisions of CERCLA 121(d) (3) (D); however, the alternative
must attain a standard of performance equivalent 1o that required under the specified technology
treatment standard. The effectiveness of the altemative technologies will be demonstrated by
TCLP assurance testing prior 1o disposal. WSSRAF waste types and specified and aiternative
treatment technologies as described in the LDR standards are listed below:

" 1. TYPE OF WASTE: D00l1-High Total Organic Carbon (T OC) Non-wasiewater
SPECIFIED TECHNOLOGY: Incingration, fuel substitution, Or TeCoVery
ALTERNATIVE TECHNOLOGY: Oxidation

2. TYPE OF WASTE: California List-Liquid hazardous wastes containing greater than
or equal to 50 ppm PCBs . :
SPECIFIED TECHNOLOGY: Incineration in accordance with 40 CFR 761.70 or
burning in a high efficiency boiler in accordance with 40 CFR 761.60 '
ALTERNATIVE TECHNOLOGY: Oxidation followed by stabilization
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3. TYPE OF WASTE: DOO08-Lead Batteries
SPECIFIED TECHNOLOGY: Thermal recovery in a lead smelter
ALTERNATIVE TECHNOLOGY: Stabilization

4. TYPE OF WASTE: D{08-Radioactive Lead Solids
SPECIFIED TECHNOLOGY: Macroencapsulation
ALTERNATIVE TECHNOLOGY: Stabilization

5. TYPE OF WASTE. D[!E Elemental Mercury Contaminated with Radioactive
Materials
SPECIFIED TECHNOLOGY: Amalgamaticn
ALTERNATIVE TECHNOLOGY: Amalgamation followed by stabilization

The Best Demonstrated hvmlable Tmhnalﬂgy (BDAT) for DO08-non- wastewater wastes
that are subject to a concentration-based treatment standard is Stabilization.

Compliance with ARARs for the mntinﬁency (vitrification} remedy would be similar to
that identified above, except that additional emission regulations requirements would be relevant
and appropriate to the off gas from the vitrification facility. These requirements include
Missouri air pollution centrol regulations for maximum allowable emissions of particulate matter -
from fuel-burning equipment used for indirect heating, restrictions for emissions ‘of visible air
contaminants, and restriction for emissions of particulate matter from industrial processes. State
ambient air quality standards are alsc considered relevant and appropriate for Alternative 7a,
insofar as the vitrification process would have a potential to emit pollutants above the de
minimus emission levels specified in these regulations. Emission requirements for hazardous
waste incineration under RCRA, as well as emission requirements for bumning hazardous waste
in boilers or-industrial furnaces, are also relevant and appropriate for treatment of characteristic
waste, because vitrification is considered similar to an industrial furnace (melting furnace). The
substantive requirerents will be met with emissions from the vitrification unit; however, actual
permits are not required since this is an on-site CERCLA action,

10.2.3.4 Disposal. The primary environmental regulations that pertain to the design and
operation of a newly constructed disposal facility are the Solid Waste Disposal Act, the RCRA,
the TSCA, the Missouri hazardous and solid waste management laws, and the UMTRA, None
of these regulations are applicable to the combination of wastes o be disposed of; however,
aspects from each may be relevant and appropriate to activities included in the design,
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construction, and operation of the disposal facility. Table 10-1 shows the various requirements
from each of these regulations and establishes whether it is relevant or appropriate and the
rationale for the determination. Many requirements within the various regulations are similar
or redundant and, in such an instance, the requirement that is considered more stringent is
designated.

Although RCRA hazardous wastes regulations would be applicable to the excavation and
treatment of hazardous wastes, the successful treatment to below RCRA characteristic levels
would relieve these same wastes from any further jurisdiction as hazardous. While the RCRA
requirements are not considered to be applicable to disposal operations, many are considered 10
be relevant and appropriate based primarily on the purpose of the requirements and the nature
of the actions. The disposal facility shall comply with the substantive requirements of the TSCA
with the exception of 40 CFR 761.75()3). This requirement states the bottom landfill lines
system or natural in-place soil barrier shall be at least 50 ft (17 m) from.the historical high-water
wble. The volumes of TSCA wastes are expected to be limited, ‘and any wastes containing
greater than 50 ppm of PCBs will either be managed separately of the above requirement will
be waived fo allow disposal in the cell. This waiver is justified under the provisions of
CERCLA 121(d)(@XD}, which states that the alternative will attain a standard of performance
that is equivalent to that required under the otherwise applicable standard, requirement, of
limitation through use of another method or approach. Conssquently, the RCRA requirements
and the UMTRA requirements, which regulate the disposal of low-level radicactive wastes, are
the primary ARARs for cell construction and operation activities. '

For purposes of analysis, the disposal requirements of these Jaws and their corresponding
regulations can be grouped into the following categories: buffer-zone requirements, siting
requirements, Cover requirements, liner/leachate collection systerm requirements, and monitoring
requirements. ' -

" As there are no buffer-zone requirements in the Federal regulations, the State of Missouri.
solid waste and hazardous waste regulations were reviewed for applicability or relevance and
appropriateness to the on-site disposal facility. The Missouri solid waste regulation for a buffer
zone (10 CSR 20-3.010[5)[C)E2D requires a buffer zone of 15 m (50 ft) between the disposal
facility and the property boundary, Given the nature of the site wastes, the need for monitoring
and maintenance, and the impact on the integrity of the disposal facility, the Missouri solid
waste requirement-of a 15 m (50 ft; buffer zone is considered relevant and appropriate.
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The Missouri hazardous waste segulation (10 CSR 25-7.264[2}[N]2.D) specifies a9l m
(300 ft) buffer 2one between the disposal facility and the property boundary. The Missouri
Hazardous Waste requirement of a 91 m (300 ft) buffer zone is ot applicable but is relevant and
appropriate,

The intent of the buffer zame, in addition to ensuring that the public will not come in
contact with the facility or its comtents, is to allow adequate easement for operations,
maintenance, and monitoring. Assaming a typical side slope of 3:1 for the covering of the waste
cell, the buffer zone bem_'den the soe of the 3:1 dike (the area where the side stope meets the
ground) and the property boundary will be at least 91 m (300.f). However, for greater long-
term integrity of the facility and enhancement of cell stability, additionat clean-fill-dike material
will be uiilized at a flatter 5:1 slope. This extra clean-fill dike will not impinge on any
Operations, maintgnance or monitoring of the disposal facility, and will provide better protection
to the public. ' '

In addition, in an effort to provide an additional safeguard, the DOE will attempt to
acquire a small parce] of adjacent land from the Missouri Department of Conservation to extend
the buffer zone to the degree practicable.

Siting. Siting criteria are discussed in the analysis of location-specific ARARs. .

Cover. Requirsments are specified in the various laws for disposal facility covers. As
discussed above, the optimal cover, on the basis of the wastes to be disposed of, is a hybnd
cover that consists of the major features of a RCRA cover plus the features of an UMTRA cover
aimed at long-term contro! of radon. The UMTRA standard in 40 CFR 192.32(b)(1) refers to
the RCRA closure standard in 40 CFR 264.111 for nonradiologicai hazards, The UMTRA .
requirements in 40 CFR Part 192, Subpart D (which Jimit releases of Rn-222 so as not to exceed
20 pCi/m2s and which specify that the cover be effective for 1,000 years to the extent reasonably
achievable, and in any case, for at least 200 years), are applicable because these reguirements
address by-product wastes as defined in the regulations. The RCRA design requirements in-
40 CFR 264.310(a) are relevant and appropriate because they address similar actions.

Liner/Leachate Collection System, Design standards for liners and eachate collection
systerns are specified in the Missouri Code of State Regulations, the TSCA, and the RCRA;
there are none in the UMTRA. Missouri scolig waste regulations require at least 0.6 m (2 ft) of
compacted scil with a hydraulic conductivity no greater than 10 ¢m/s. Both the Missouri
hazardous waste regulations and the RCRA specify & double-liner, double-leachate collection
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stem for hazardous waste landfills. The TSCA requirements, which are broader and take into
ﬁnsidmtiun the nature of the wastes and protectiveness of the overburden materials, require
a liner consisting of 0.9 m (3 ft) of compacted soil with a permeability equal to or less than
1 x 107 em/s, or a synthetic membrane liner, The TSCA also provides for three different
leachate collection systems: (1) simple leachate collection, (2} compound leachate coliection,
and (3) suction lysimeters.

Each of thesé three laws contains elements that should be consideted relevant and
appropriate; consequently, a hybrid system was selecied on the basis of the following
considerations: (1) alt wastes to be disposed of are solid, nonhazardous wastes that are expected
to gemerate only minimal leachate: (2) the site is underlain by thick, unsaturated, low-
permeability soils; and (3) it is prudent in the short term {o remove precipitation, construction
water, and transient drainage using a leachate collection system.

On the basis of the above, the hybrid system would consist of a single leachate collection
system underlain by a composite liner. There are, however, other circumstances which affect
the preferréd design of the hybrid system by adding a secondary redundant liner and leachate
collection system. These circumstances include site-specific considerations such as the presence
of pre-existing groundwater coniamination in the area. Although a single Jeachate collection and
removal system could be designed to remove leachate and prevent migration through the liner,
there is no way to ensute that 100% of the teachate will be coliected. Considering that the
redundant leachate collection and removal system can also serve as a lezk detection system, this
second system is desirable, since it could establish whethér or not elevated contaminant levels
in the groundwater can be attributed 10 cell failure.

. Other considerations inciude the fact that RCRA wasies are present at the site. Itis
planned that all RCRA characteristic wastes will be treated to below RCRA standards, and listed
wastes would be managed off site. However, utilizing 2 cell design which is consistent with
RCRA (double liner/leachate coliection and removal system) may provide flexibility for the
potential situation where RCRA wastes would be placed in the cell. (If this were to happen, an
Ei:planation of Significant Difference would be prepared in accordance with EPA guidance for

" post-ROD changes.)

For these reasons, the RCRA requirements for & double linerfieachate collection system
are considered relevant and appropriate.
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A response action plan will be developed during the remedial design phase, which will
specify response actions that will occur if excessive guantities of leachate are observed (i.¢.,
* during monitoring/maintenance or repair of the cap). Active management of the leachate
collection system will continwe until such time as it is agreed by the DOE and the regulatory
agencies that it is no longer required.

Borrow source area activities will consist of the excavation and transfer along a dedicated
haul road of approximately 1.9 million m* (2.5 million yd®) of clay material, which will be used
for the construction of the disposal cell, Certain action-specific ARARs apply to these borrow
source area activities. These' ARARs contain administrative requirements that are applicable to
the borrow area activity. Off-site actions must comply with all legally applicable requirements,
both substantive and administrative.

The Land Reclamartion Act {10 CSR 40-10.010) require obtaining a Land Reclamation
Permit from the Land Reclamation Commission prior to surface mining of industrial minerals,
including clay. However, a permit is not required of 2 povernmental agency whose operations
comply with the reclamation standards in RSMo. 444,774 and who registers with the Land
Reclamation Commission prior to operations. The borrow area action will comply with the
reclamation standards and will register with the commission.

The Clean Warer Act requires a NPDES Permit for storm water discharges associated
with industrial activities from construction sites involving the excavation or grading of five or
more acres. ‘This requirement is considered applicable to the borrow -area because the extent of
excavation at the borrow area is estimated at approximately 95 acres, Included as pant of the
pennit process.is a Water Pollution Prevention Plan, which will be prepared for the borrow area
and which will include preventative measures for erosion control.

Monitoring snd Maintenance. Requirements for post-closure monitoring and
maintenance are specified in the RCRA and the UMTRA. The TSCA does not define specific-
post-closure requirements for a chemical waste landfill, Requirements under the RCRA specify
a 30-year post-closure care period for maintenance of the cover; the leachate collection system,
and the groundwater tmonitoring system. -Groundwater monitoring requirements are set forth in
the RCRA and the Missouri Code of State Regulations. The RCRA groundwater protection
standard (40 CFR 264 Subpart F) sets forth general monitoring requirements. A groundwater
monitoring program should provide representative samples of background water quality, as well
- as the quality of the groundwater passing the point of compliance. The sampling should allow-
for the detection of contaminant migration into the uppermost aquifer. State regulation
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.lﬂ CSR 25-7.264{2)(f) sets forth surface water monitoring requirements to detect impacts from
groundwater contamination. A samplirig plan should provide representative background surface
water quality (upgradient) samples as wel as representative downgradient surface water quality
samples. The initial values should be established for biological activity, chemical indicator
parameters, and hazardous constituents by conducting quarterly sampling for one year. The
surface water quality should be determined at least semiannually, and at those times when
contaminant migration is greaicst from the shallow groundwater to surface water. This
monitoring should be conducted through the post-closure care period.

Post-closure standards under the UMTRA require the control of radiological hazards 10
(1) be effective for 1,000 years, to the extent reasonably achievable, and, in any case, for at
teast 200 years; and (2) limit releases of Rn-222 50 as not to exceed an average release rate of
20 pCifm?s.

These UMTRA standards are relevant and appropriate because they address similar waste
materials and a disposal scenario similar 10 the WSSRAP. The UMTRA requirements also
directly reference the RCRA requirements of 40 CFR 964.111 with respect o the closure
performance standard for nonradiclogical hazards. Therefore, 40 CFR 264.111 and 264,310are

. also relevant and appropriate. Since the hazardous waste monitoring/maintenance requirements
are more stringent than the solid waste requirements, the latter are not considered as ARARs.

Other Disposal Requirements. Other waste disposal issues include the restriction on
the placement of waste containing free liquids in a landfill and a recommended minimum
unconfined strength (UCS) for grout-like stabilized wastes. As required by 40 CER 264,314
placement of wastes containing free liguids as defined by EPA Method 9095 {paint filter test)
is Testricted. Also, for grout-like materials resulting from the stabilization/solidification of
wastes, a minimum UCS of 50 psi in place is recommended by EPA (EPA 1986 and EPA
1992b).

The free liquids restriction is not considered relevant with respect fo CSS grout. Based
on CSS testing of WSSRAP wastes, the free liquids restriction would likely prevent meeting
waste placement objectives related to the proposed remedial action under Alternative 6a.
Although the CSS$ grout resulting from the stabilization of raffinate sludge ot contamninated soils
may fail the paint filter test as a result of maintaining the needed fluidity for effective placement,
Jong term benefits with respect 1o performance of the disposal facility would be realized.
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First, the grout resulting from the ireatment of raffinate sludge or more highiy
contaminated soils will be used to fill voids in the materials from the dismantlement of buildings
and foundations. With hardening of the grout to a minimum UCS of 50 psi, the stability of
placed waste will be increased and long-term subsidence of the cell cover will be minimized.
Second, by filling voids of dismantlement debris with a treated waste, the overall size of the cell
is reduced by making use of the void space.

To compensate for free Liquids in the grout that allows the grout to flow into voids of
dismantlement debris, grout placement technigues can be deveioped and specified so that free
liquids are effectively removed by the leachate collection system, Grout placement techniques
could inchude thin enough Lfis of grouted debris which will promote drainage of liquids and
temporary sumps for collection and removal of liquids from the cell. Such measures could be
demonstrated so that the requirements of 40 CFR 264.314(f) are achieved.

The restriction of free liquids from materials placed in the disposal cell, as specified in
40 CFR 264.314(f), is therefore waived only with respect to grout used in filling voids of
dismantlement debris. It will be determined during pilot-scale testing that any free liguids
generated during solidification process will pass TCLP. The free liquids will be randomiy tested
- during full scale operations to ensure that they pass TCLP. Also, all grout-like material will
achieve a minimum UCS of 50 psi in place at 28 days as documented through bench and pilot
scale testing. Placement methods (e.g., compaction) that minimize long-term subsidence of the
¢ell cover will be used for non-grout materials,

10.3 . Cost-Effectiveness

The selected remedy is estimated to cost about $157 million and is estimated to require .
about 10 years to complete. These figures, however, are based on preliminary conceptual design
estimates and are likely to increase as engineering design is completed, The contingency
treatment option is estimated to cost about $182 millien and would alse require about 10 years
to complete. However, because the treatment technology employed in the contingency treatment
option (vitrification) is an innovative technology, these estimates have greater uncertainty than
those for the selected remedy; implementation of the contingency remedy is dependent upon the
results of ongoing testing. The selected remedy is cost effective because it would achieve
required objectives for the least cost and would use an established treatment technology. Thus,
the potential for schedule delays and the resultant increased costs would be jess for this remedy
than for the other altematives. The contingency treatment option would also be cost effective,
assuming that results of ongoing and future bench-scale and pilot-scale testing demonstrate that
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this option could be implemented at a cost and in a period of time comparable fo that identified -
for the selected remedy. The increased cost of the vitrification technology would be somewhat
offset by the increase in long-term protectiveness gained by the reduction in contaminant toxicity
and volume. -

Both the seiected remedy and the contingency remedy would support comprehensive
remediation of the Weldon Spring site by removal of the sources of contamination at the site and
providing for disposal of all contaminated material generated from remediation of the site.

10.4 Utilization of Permanent Sn.lutiﬁns and Alternative Treatment Technologies to the
Maximum Extent Practicable

The selected remedy represents the maximum extent to which the permanent solutions
and treatment technologies can be wilized in a cost-effective manner.. The selected remedy will
" result in the permanent removal of contaminated sludge, soil, sediment, and vegetation from the
source areas and treatment of the material posing the principal threats o the maximum extent
practicable. Of those alternatives that are protective of human health and the environment and
that comply with ARARs, the selected remedy provides the best balance among the alternatives
in terms of long-term effectiveness and permanence, reduction in toxicity, mability, or volume
through treatment; short-term effectiveness; implementability; and cost, The selected remedy
also meets the statutory preference for treatment as a principal element, and meets State and
commMunity acceptance. |

The selected remedy will significantly reduce the hazards posed by the contaminated
media through stabilization/solidification of contaminants such that the treated product will
significantly reduce contaminant mobility. The treated and untreated material will both be
_placed in an engineered disposal facility designed to contain the matenals over the long term.
Because the more highly contaminated material will be treated 1o reduce contaminant mobility,
the impact on human health and the environment would be minimal if the containment system
were to fail, '

The contingency treatment option would also provide for significant reductions in risk.
Vitrification would be expected to provide somewhat greater long-term effectiveness because
organic contaminants and some inorganic contaminants would be destroyed, and the contaminants
in the treated waste form would be more thoroughly immobilized. However, Jarger uncertainties
are associated with the implementability of vitrification compared with chemical stabilization/
solidification, and thus could lead to project delays and increased costs. Vitrification is being
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carried forward as a contingency treatment option so the effectiveness of this technology can
continue to be evaluated in terms of current uncertzinties associated with its implementability.

The selected remedy treats the material posing the principal threats at the site, achieving
significant reduction in contaminant mobility. Chemical stabilization/solidification and disposal
on site is more effective in the short term, requiring up to five years to implement the treatment
operations and 10 years (o complete remedial action &t the site. In comparison, vitrification will
require about seven years for implementation, provided engineering scale-up and design are not
delayed because of the innovative nature of this technelogy. The off-site disposal alternatives
could require significantly more time to implement due to the increased adm:msu'amre
requirements for transport and disposal uf the wastes at the off-site facilities,

The off-site disposal alternatives do not offer an increase in effectiveness over the on-site
disposai alternatives that can justify the greatly increased costs (two to 10 times the cost of the
selected remedy). The long-term effectiveness of the off-site alternatives would be somewhat
greater at the Weldon Spring site due to the removal of contaminated material from the site, and
potential long-term impacts at the off-site locations would be less than those expected at the
Weldon Spring site for on-site disposal, because of the arid climate and distance to potential
receptors. However, short-term impacts would be greater due to the increased handling of
contaminated materials and the transportation of those materials to the off-site locations. In
addition, implementation of these alternatives would require coordination of licensing,
permitting, regulatory compliance, and establishment of administrative procedures (as
appropriate) in order to dispose of the Weldon Spring waste-at either off-site facility,

The major balancing criteria that provide the basis for selection of the preferred
alternative are short-term effectiveness, implementability, and cost. The selected remedy can
be implemented more quickly, with less difficulty, and at less cost than the other alternatives and
is therefore determined to be the most appropriate method. The contingency treatment option
is being retained to facilitate implementation of an alternate treatment technology in the event
that chemical stabilization/solidification does not perform adequately. Both technology types witl
be reevaluated against the balancing criteria during conceptual design and bench-scale and pilot-
scale testing. If the contingency treatment option (vitrification and disposal on site) were
selected pursuant to this continuing evaluation, an Explanation of Significant Differences from
the selected remedy would be made available to the public, and public input would be solicited.
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ﬁ..l’reference for Treatment as a Principal Element

The selected remedy satisfies the preference for treatment as 2 principal element by
reating the materials giving rise to the principal hazards at the site (the raffinate-pit sludge and
he more highly contaminated fraction of soil, sand, and sediment) by chemical stabilization/
wolidification. This treatment method will significantly reduce contaminant mobility, The
sontingency remedy would also satisfy the preference for treatment as a principal element by
Teating these same materials by vitrfication. Vitrification would also significantly reduce
:ontaminant mobility. In addition, vitrification would reduce contaminant toxicity by destruction
»f organic contaminants and some inorganic contaminants, and waste volume would be reduced
‘hrough the elimination of water and void spaces during the melting process.

(0.6 Irreversible and Irretrievable Commitment of Resources

Implementing the selected remedy will result in the permanent commitment of land at the
Weldon Spring site for wasle disposal, This commitment of land for the disposal facility is
sonsistent with current land use at the site. The Weldon Spring site is a contaminated, inactive
industrial compiex under the custody of the DOE, and it contains waste pits from past disposal
practices; it is adjacent 10 2 similar contaminated site owned by the Army.

" The disposal cell proper is expected to cover about 17 ha (42 acres), but the total amount
of committed land would be larger (e.g., double the waste containment area) because a buffer
zone will be established around the cell. No other area of the Weldon Spring site would sustain
a long-term impact of injury as a resuit of this permanent remedy. Perpetual care will be taken
of the committed land because the waste would retain its toxicity for thousands of years. For
example, the cover will be visually inspected, groundwater will be monitored, and the
effectiveness of the overall system at the Weldon Spring site will be reviewed at least every
five years.

Consumptive use of geological resources (e.g., quarried rock, sand, and gravel} and
petroleum  products (e.2., diese] fuel and gasoling) will be required for the removal,
construction, and disposal activities. Adequate supplies of these materials are readily available
‘in the Weldon Spring area. The treatment process wili also require the consumptive use of
materials (including cement and fly ash) and energy. Cement and fly ash are readily available
locally in the quantities required, and natural gas can be obtained from the local utility.
Implementing the selected remedy is not constrained by the availability of resources or supplies
‘beyond those currently available in the St. Louis area.
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10.7 Significant Changes

The Prﬁpased Plan for the Weldon Spring site was released for public ¢comment in
November 1992, The Propased Plan identified Alternative 6a, Removal, Chemical Stabilization/
Solidification and Disposal On Site, as the preferred alternative. The DOE reviewed all writtan
“and verbal comments submitted during the public comment period. Upon review of these
comments, it was determined that no significant changes to the remedy, as it was originaliy
identified in the Proposed Plan, were necessary.

matusarsijofiblgitadived txt.g10.h13 113



11 REFERENCES

Agency for Toxic Substances and Disease Registry, 19892, Toxicological Profile for Cadmium.
ATSDR/TP-R8/08. Prepared by Life Systems, Inc, March.

Agency for Toxic Substances and Disease Registry, 1989b. Taxicological Profile for 2.4-
Dinitrotoluene, 2,6-Dinitrotaluene. ATSDR/TP-89/13. Prepared by Clement Associates.

December.

ﬁgency for Toxic Substances and Disease Registry, 1989¢. Toxicological Profile for Selected
PCBs (Aroclor-1260, 1254, -1248, 1242, -1232, -1221, and -10I6). ATSDR/TP-

g88/21. Prepared by Syracuse Research Corporation, June.
American Cancer Society, 1992, Cancer Facts & Figures -- 1592, Atlanta, GA.
ATSDR,. see Agency for Toxic Substances and Disease Registry.
| DOE, see .S, Department of Energy.
EPﬁ,'see U.5. Environmental Protection Agency.

Missouri bepartman_t of Health, 1992. Any-Use Soil Levels for Residential Settings: Proposed
Rule (19 CSR 20-8.020). Missouri Register, 17(17):1299-1304. September 1.

MEK-Ferguson Company and Tacobs Engineering Group, 1991. Site Suitability Data on Potential
Locarion of @ Disposal Faciliy: Collapse Potential and Permeability, Rev. 2.
DOE/OR/21548-102.  Prepared for the U.8, Depariment of Energy, Oak Ridge
Operations Office, Weldon Spring Site Remedial Action Project. St. Charles; MO,
September. :

MK-Ferguson Company and Jacobs Engineering Group, 1992, Engineering Analysis of
Remedial Action Alternatives, Phase 1, Rev. 0. DOE/OR/21548-269. Prepared for the
U.S. Department of Energy, Oak Ridge Operations Office, Weldon Spring Site Remedial
Action Project. St. Charles, MO. November.

U.S. Department of Energy, 1992a. Proposed Plan for Remedial Action at the Chemical Plant
Area of the Weldon Spring Site. DOE/QR/21548-160. November.

!;1:'l.|.|!nrﬂ;’nf'&big".md'ﬁrod__tﬂ.s'I 1.h13 114



U.S. Department of Energy, 1992b. Remedial Investigation for the Chemical Plant Area of the
Weldon Spring Site, Rev. 0. DOE/OR/21548-074. Prepared by MK-Ferguson Company
and Jacobs Engineering Group for U.5. Department of Energy, Ozk Ridge Field Office,
Weldon Spring Site Remedial Action Project. St Charles, MO. November,

U.S. Department of Energy, 1992c. Baseline Assessment for the Chemical Plant Area of the
Weldon Spring Site, Rev. 0. DOE/OR/21548-051. Prepared for the U.S. Pepartment
of Energy, Oak Ridge Operations Office, Weldon Spring Site Remedial Action Project,
by Environmental Assessment and Information Sciences Division, Argc;nne National
Laboratory. November.

U.S. Department of Energy, 1992d. Feasibility Study for Remedial Action at the Chemical
Plant Area of the Weldon Spring Site, Rev. 0. DOE/OR/21548-148. Prepared by
Environmental Assessment and Information Sciences Division, Argonne MNational
Laboratory for the U.S. Department of Energy, Oak Ridge Field Office, Weldon Spring
‘Site Remedial Action Project. St. Charles, MO, November.

~ U.5, Environmental Protection Agency, 1986. U.S. EPA Guidance for the Prohibition on the
Placemen:t of Bulk Liquid Hazardous Waste in Landfills. OSWER Policy Directive No.
9487.00-2A EPA 530-SW-86-016. -

U.S. Environmental Protection Agency, 1989a. Inrerim Guidance on Establishing Soif Cleanup
Levels at Superfund Sires. SOWER 9355.4-02. Office of Solid Waste and Emergency
Response, Washington, D.C. September.

U.S. Environmental Protection Agency, 198%b. National Emissions Standards for Hazardous
Air Pollutonss; Radionuclides, Fino! Rule and Notice of Reconsideration (40 CFR Parr
6]). Federal Register, 54(240):51654-51715. December 15.

U.S. Environmentzl Protection Agency, 1990. Nwional Oil and Hazardous Substances
Pollution Contingency Plan; Final Rule (40 CFR Part 300). Federal Register,
335(46):8666-8865, March 8.

U.S. Environmental Protection Agency, 1991a. Integrated Risk Information System, Office of
Research and Development, database, accessed December,

miiukersijpfiblgirodired_txt.511.013 115




U.S. Environmental Protection Agency, 1991b. Health Effects Assessment Summary Tables.
OERR 9200.6-303(91-1). Office of Emergency and Remedial Response, Annual, FY-
1991. January.

U.5. Environmental Protection Agency, 1992a. 4 Citizen’s Guide to Radon, 2nd Ed. Office
of Air and Radiation, Washingten, D.C. May.

U.5. Environmental Protection Agency, 1992b. Federal Register November IS, 1992, 40 CFR
Parts 260 et al., Hazardous Waste Management. Liguids in Landfills. Rule.

Federal Regulations

.7 CFR 658 USDA SCS Farmland Protection Policy

10 CFR 20 Standards for Protection Against Radiorion

20 CFR 1910  OSHA Standards

40 CFR 6 Appendix A EPA Regulations for Implementing EQ 11 990 (Wetlands) and EQ

11988 (Floodplains) _

40 CFR 61 EFP4 NESHAPs Nationgl Emissions Radionuclides

40 CFR 190 Environmental Radiation Protection Standards for Nuclear Power Operations

40 CFR 192 UMIRA Standards

40 CFR 241 EPA Solid Waste Guidelines

40 CFR 26! EPA Identification and Listing of Hazardous Waste

40 CFR 264 EPA Standards for ofo of Hazardous Wasic Treatment, Storage, and Disposal
' Facilities : .

40 CFR 268 EPA Land Disposal Resiriciions

40 CFR 300 CEQ Narional Oil and Hazardous Subsiances Pollution Contingency Plan

40 CFR 761  EPA PCB Regulations '

40 CFR 763 EPA TSCA Asbestos Regulations

49 CFR 170-177 Deparnent of Transportation Hozardous Transportation Regulations

DOE Qrders
5480.11 Radiation Proteciion for Occupational Workers

5400.5 Radiation Protection of the Public and the Environment

mrusersijofiblgitodirod_txt.sti.h12 116



oSt e

11988 Floodplain Management
11990 Protection of Wetlands

!I ', son

10 CSR 10-5.030

10 CSR 10-5.050
10 CSR 10-5.090
10 CSR 10-5.180
10 CSR 10-6.010
10 CSR 10-6.060
10 CSR 10-6.170

10 CSR 25-7.264
19 CSR 20-10.040

Maximum Allowable Emission of Particulate Marter from Fuel Burning
Equipment Used Jor Indirect Heating

Restriction of Emission of Particulate Matter from Industrial Processes
Restriction of Emission of Visible Air Contaminanis

Emission of Visible Air Contaminants Jrom Internal Combustion Engine
Ambient Air Quality Standards

Permits Reguired

Restriction of Particulare Matter 10 the Ambient Air Beyond the Premises
af Origin

Missouri Hazardous Waste Trearment, Starage and Disposal Reguirements
Missouri Radiarion Regulations

Missouri Register, September 1, 1992: Vol. 17, No. 17. | .
Missouri Register, November 2, 1992; Vol. 17, No. 21. '

Other Qrders

Missouri Governor's Executive Order 82-19 on Fiood Plain Management

m:lusersijofiblgiradired_tw.g11.h13 ' ' 117




AEA
AEC
ALARA
ARAR
BA
BDAT
CAA
CERCLA
CS8
CWA
DAC -
DCE
DCG
DNB
DNT
DOE
EIS
EPA

12 ACRONYMS

Atomic Energy Act

U.S. Atomic Energy Commission

as low 2s reasonably achievable

applicable or relevant and appropriate requirements
baseline assessment

best demonstrated available technology

Clean Air Act

Comprehensive Environmental Response, Compensation and I.Jilhlllt}’ Act

chemical stabilization/solidification
Clean Water Act

derived air concentratiorn

dose conversion factor

derived concerntration guideline

~ dinitrobenzene

dinitrotoluene
U.S. Department of Energy
Environmental Impact Statement

_U.S. Environmental Protection Agency

Energy Research and Development Adininstration
feasibility study

Land Disposal Restrictions

maximum contaminant level

maximum contaminant level goals

material staging area

National Ambient Air Quality Standards
nitrobenzene

Nationa} Contingency Plan

National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutants
National Poilutant Discharge Elimination System
National Priorities List

Nuclear Regulatory Commission

Qccupational Safety and Heaith Administration
Office of Solid Waste and Emergency Response
polycyclicpolynuclear) aromatic hydrocarbons

meiugarsijofinigirodirod_tet s12.013 118



PCB
PP
RCRA
RfD

RI

RI/FS
RI/FS-EIS
ROD
SDWA -
SWDA
TCLP
TNB
TNT
TSA
TSCA
UMTRA
UMTRCA

polychiorinated bipli_myl
Proposed Plan

Resource Conservation Recovery Act

reference dose

remedial investigation

Remedial Investigation/Feasibility Study

Remedial Investigation/Feasibility Study- Enwmnmenta] Impact Statement
Record of Decision

Safe Drinking Water Act

Solid Waste Disposal Act

toxicity characteristic leaching pmcedure:
trinitrobenzene

trinjtrotoluene

temporary storage area

Toxic Substance Control Act

Uranium Mil} Tailings Remedial Action -

Uranium Mill Taitings Radiation Control Act of 1978
working-level month

mlussrsijofiblgirodirod_txt 212 k12 119




APPENDIX A
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RESPONSIVENESS SUMMARY

The Proposed Plan and the Remedial Investigation/Feasibiliry Study-Draft Environmental
Impaci Statement (RI/FS-Draft EIS) for Remedial Action at the Chemical Plari Area of the
Weidon Spring Site (DOE 19522, b, and d) were issued to the public on November 20, 1992.
The U.S. Department of Energy (DOE) and the U.S. Environmental Protection Agency (EPA)
sponsored a public mesting o0 these documents and discussed the proposed action on
December 16, 1992, at the Columns Banquet and Conference Center in St. Charles, Missouri;
representatives from the Seate of Missouri were also in attendance. The DOE responded to orl
comments made on the Proposed Pl and RUFS-Draft EIS at this meeting, and those responses
are included in the meeting transcript. The transcript is part of the Administraive Record for
this remedial action, and it is on file &t the information repositories for the Weldon Spring
project. (The repositories are located in the project office reading rcom, al Francis Howell High
Schoo!, and at several nearby libraries — a5 identified in Section 7 of the proposed plan for this
action.) ' ' :

At the public meeting, members of local labor unions made many additional statemenis
and asked questions that were anrelated to the evaluations and conclusions presented in the
Proposed Plan and RI/FS-Draft. EIS. These comments generally related 1o the training
qualifications of site workers, the use of nonunion labor for cleanup activities, and the
procedures DOE follows 10 award and oversee contracls, Responses 0 most of these comments
were provided orally at the public meeting and are included in the transcript. For those union
issues not fully addressed at that meeting, a separate response report has been prepared
(MKF and JEG 1993). That repett is also available in the Administrative Record for this action.

The public comment period for the Proposed Plan and RI/FS-Draft EIS was initially -
scheduled to end on January 20, 1993, However, the period was extended 30 days pursuant to
several requests from local citizens and community interest groups. Thus, the comment period
formally ended on February 19, 1993, On March 19, 1993, the DOE met with a small group
of individuals Tepresenting the St. Charles Countians Against Hazardous Waste who had
submitted comment letters on the Proposed Plan and RI/FS-Draft EIS 1o the project office
andfor presented comments orally at the formal public meeting. The purpose of this small
meeting was to clarify those comments received within the formal comment period, and the
intent was to aliow responses developed by the DOE to address the underlying conoems of those -
commentors. ' -
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This responsiveness monmary identifies the major issues raised in both the oral and
written comments on the proposed action and provides the DOE's responses for those issues.
For this summary, the page nembers of the transcript and/or the specific comment lefters in
which the issues were raised are identified in parentheses at the end of each issue (see
Appendix B). The comment letters are referred to by an alphabetical identifier determined by
the order in which they were received by the project office, except for an anonymous jester
received at the public meeting (identified as Letter P). These letters are also part of the
Administrative Record for this action.

In addition, each comment letter has been reproduced in a separate document
(DOE 1993) to provide individual responses to written comments received on the
RI/FS-Draft EIS. That document includes (1) cupi'es of the comment letters and point-by-point
responses; (2) copies of the comments submitted at the public meeting; and (3) copies of the
letters received from the U.S. Department of Interior, Fish and ‘Wildlife Service on the
biological assessment that accompanied the RI/FS-Draft EIS. The separate document also
includes a summary of the major issues raised in oral and written comments and the DOE's
responses o those issues, similar to this responsiveness summary.

Issue 1

Comment. 1f the Weldon Spring site is used for waste disposal, it should be used solely to
dispose of waste associated with cleanup of the Weldon Spring site. No additional waste should
be brought to the site for treatment or disposal. (Transcript pages 28, 29, 43, 44, 53, and 82;
comment letiers C and D.)

Response. In response to community concerns such as this one, the DOE has committed that
no other DOE waste would be brought to the site for treatment or disposal and intends to firmly
abide by that commitment. '

Issue 2

Comment. Any on-site disposal facility should essentially meet the substantive siting and design
requirements of the State and Federal hazardous waste laws and regulations. Such a disposal
facility shuuld_remain under the control and ownership of DOE. (Transcript page 29.)
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u.e. The on-site disposal facility will be sited and designed to achieve the substantive
ting and design requirements, including equivalent performance standards, identfied in
plicable State and Federal hazardous waslte laws and regulations. During the detailed
gineering design phase for this facility, the DOE will coordinate with both the State of
ssouri and EPA Region VII to see that such reguirements are appropriately addressed. The
sposal facility will remain under the control and ownership of DOE or any successor

vernment agency.

wue 3

omment. Protective and permanent waste disposal should be achieved with natural barsiers and
agineered materials, methods, and designs to the maximum extent possible; reliance on
\stitutional control measures should be kept to 2 minimum, (Trenscript page 30.)

esponse. The waste resulting from cleanup of the Weldon Spring site will be placed in an
ngineered containment facility using proven materials, methods, and designs. From the
onceptual design for this facility, natural materials, including recompacted clay, will be used
,stmct the base because these materials have been shown to be very effective in similar
~ acihities for radioactive and chemically hazardous wastes at other sites, In addition to these
- atural materials, synthetic materials such as fiexinle membrane liners will be used for certain
omponents of the disposal facility, including the leachate collection and removal system. This
ngineered facility will include redundant containment features that wili be the primary means
or ensuring long-term protection of the general public and the enviropment,  Although
astitutional controts will be employed 10 help facilitate protection during remedial action
\etivities, reliance on such measures will be kept to a minimum following waste disposal. -

[ssue 4

Comment. The DOE should commit to an appropriate long-term monitoring and maintenance
program to verify and maintain the performance of the on-site disposal facility. More details
chould be provided on the proposed long-term monitoring procedures for the disposal area.
(Transcript pages 30 and 36, comment letter H.) '

Response. The DOE is committed to performing long-term monitoring and maintenance of the
.osal facility and surrounding area. The parameters and the frequency with which monitoring
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and inspection will oceur cannot be precisely defined at this stage of the remedial action process .

because detailed design activities can only be -completed after this Record of Decision (ROD)
has been signed. A long-term monitoring and maintenance plan that includes parameters and
inspection frequency will be developed for the project after specific design information becomes
available. In developing this plan, the DOE wili consider the hydrologic and hydrogeologic
conditions at the chemical plant area, will incorporate input received from the public, and will
consult with EPA Region VI and the State of Missouri. It is expected that monitoring and
maintenance inspections will occur at least annually. More frequent inspections (e.g., quarterly)
will be conducted in the near term (e.g., over the first several years) to assess the performance
of the containment system. Additional details on the monitoring and maintenance program that
will be used at the site will be provided in the Mitigation Action Plan, which will be completed
during the detailed design phase of this remedial action. The plan will be available in the
information repositories for the project.

Yssue 5

Comment. The waste resulting from cleanup of the Weldon Spring site should be transported
to and disposed of at the Envirocare facility near Clive, Utah, because the geology at the site
is not suitable to support a disposat facility; the geology in the area is porous, sinkholes are
present nearby, and the possibility of an earthquake exists. [In addition, disposal at the
Envirocare facility could be Jess costly than estimated in the FS. Ideally, the more highly
contaminated material should be vitrified and dispased of at a site that is geologieally sound.
{Transcript pages 46, 47, and 52; comment letters F and L.)

Response. The geology of the location considered for construction of an engineered disposal
facility at the chemical plant area has been thoroughly investigated and has been determined to
be suitable for such a facility, as discussed in the RI/FS-Draft EIS. Numerous geological studies
have been conducted by the DOE in consultation with the State of Missouri, and no sinkholes
have been identified in the study area. The resuits of these investigations have been reviewed.
by the State and EPA Region VII, ang all parties agree that the disposal study area of the
Weldon Spring site is acceptable for the construction of a facility to contain the waste resulting
from site cleanup. '

Issues associated with vitrifying the more highly contaminated material and with transporting all
or a portion of the site waste to an off-site facility (such as the Envirocare facility near Clive,
Utah) for disposal were evaluated in detail in the RI/FS-Draft EIS. The results of these analyses .
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indicated that the alternative selected as the remedy in this ROD — which incorporates source
removal, treatment of the more highly contaminated material using a proven technology
(chemical stabilization/solidification}, and disposal in an on-site engineered facility — provides
the best balance among the final action alternatives with respect to the prescribed evaluation
criteria. Cost was not a major factor in this setection, so even if transporiation costs of disposal
fess were to change somewhat, the selected remedy would still be the preferable solution
considering the other impacts associated with the off-site transportation and disposal of the large
volume of waste from the Weldon Spring site. Most jmportantly, this remedy will protect
human health and the environment and can be implemented in & straightforward manner.

Issue &6 -

Commens. The remedial action alternative selected for implementation should be protective of
human health and the environment, Cleanup procedures, designs, and standards should meet
all applicable or relevant and appropriate Tequirements of State and Federal environmental,
health, and safety laws and regulations. (Transcript poge 28.) '

Response. The selected remedy will be implemented in a safe manner and will provide long-
term protection of human health and the environment from contamination at the Weldon Spring
site. The cleanup procedures, designs, and standards will meet all applicable or relevant and-
appropriate requirements excepl in specific cases where a waiver is appropriate to site conditions
during cleanup. (For example, 2 waiver of the fme limit for storing hazardous waste on-Site
is appropriate until the disposal facility is available.} These waivers and their justifications are
discussed in Section 10 of this ROD.

Issue 7

Comment. The Francis Howell High School is Jocated about 1 km {0.6 mi) east of the site, but
the RI/FS-Draft EIS seems to minimize its closeness. Additionally, most citizens of St. Charles
County live closer to the site than the city of St. Charles. Because the air pathway is the most
direct means by which members of the general public could be impacted by cleanup activities,
it is impartant that this pathway be analyzed in detail using the best information available, What
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safeguards will be used to protect workers, the students and staff at the high school, and the
community at large during remedial action activities? How can the safety of the general public
be guarantesd? (Transcripe pages 38 and 42; comment letrers C, I N, end 0.)

Response. The closeness of the high school to the site is discussed in many sections of the
RI/FS-EIS and is prominently identified in many figures. The DOE agrees that the air pathway
is of primary concern during the cleanup period. For that reason, impacts that might result from
comtaminant releases were addressed in greater detail in the assessment of the cleanup period
than were those associated with any other pathway. The fact that individuals live in
unincorporated areas closer to the site than the city of S$t, Charles is also noted in text and
presented in figures, and this was one of the main reasons that potential risks were estimated for
the nearby population within 5 km (3 mi)'nf the site center; potential risks were also estimated
for nearby residents and individuals at the high school {as discussed in Appendix F of the F5).

A comprehensive assessment of the material that could become airborne because of cleanup
activities (including radon gas), the movement of airborne contaminants through the atmosphere
1o potential receptors nearby, and the types of contrel measures that could be applied to limit
airbome releases were discussed extensively in Appendixes C and F of the FS. These analyses
were performed using representative meteorological data for the site, -The resuits were
subsequently compared with those estimated using other meteorological data that were recently
obtained by the project office. (Those data consisted of measurements for specific parameters
collected from the on-site meteorological station over 10 months during 1992 and 1993 and
mixing height data measured from Eureka, Missouri.) This comparison indicated that the results
were cssentially the same regardless of whether the representative or the slightly modified
meteorological data set was used. These results provide additional supgort for the determination
presented in the RI/FS-Draft EIS that remedial action at the Weldon Spring site can be safely
performed such that members of the general public will be protected. These results also indicate
that the DOE could reliably meet its commitment to conduct the cleanup with no measurable
impact from site contaminants at the high schoal. The DOE will continue to consult with school

administrators throughout the remedial action process so that they are kept fully informed of
planned activities,

Cleanup activities a1 the site will be conducted in a manner that minimizes the release of
contaminants to the environment, as discussed in the RI/FS-Draft EIS. The safety of the public,
including students ang staff at Francis Howell High Schoot, will be facilitated by maintaining
an extensive monitoring program in conjunction with operational contingency plans, These
contingency plans will include the staged application of increasingly siringent operational
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controls in the event that monitoring results jdentify any release situations that might affect
workers or the general public as cleanup Progresses. These controls include such measures as
limiting or covering exposed areas and reducing dust and radon releases by applying watef
sprays. Additional details on the monitoring and operational contingency plans to be applied for
this remedial action will be provided in the Mitigation Action Plan.

Issue 8

Comment. The Atomic Erergy Aci requires that human exposures to radiation be reduced to
1evels that are as low as reasonably achievable. The Weldon Spring preject should be conducted
with the design objective that no member of the general public would ever receive more than
25 mrem/year above background. If further dose reductions are reasonably possible, they should
be pursued. (Transcript page 20.)

Response. Cleanup activities at the Weldon Spring site will be designed and conducted so that
no member of the general public will receive a dose of 25 mrem/year above background level
(doses estimated from conservative assumptions are well below this level). The DOE process
whereby fisks are reduced to Jevels as Jow as reasonably achievable (ALARA) will be applied
during field activites. This ALARA process was also explicitly incorporated into the
development of cleanup criteria for site soil so that future radiation doses are reduced to levels
as far below applicable standards as reasonably achievable. '

_ Following site cleanup, the dose Jevel of 25 mrem/year will be met for all reasonably
foreseeable exposures at the site, except possibly for exposures 1o indoor radon, if someone were
to live at certain locations in the future. To pul this issue in conlext, the annual dose from
exposure to background levels of radon is estimated to be about 200 mrem/year, and these
naturally occurring levels vary considerably. For this reason, the EPA has separately identified
an acceptable radon concentration for indoor air, which is 4 pCV/L. The indoor radon
concentrations estimated for those areas of the site at which the incremental dose to 2 future
resident is estimated to be above the suggested 25 mrem/year level are projected to be below
4 pCi/L (and standard mitigative measures such as ventilation could be readily applied to further
reduce radon exposures and related doses). :
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Issue §

Comment. Soil cleanup levels should be conservatively developed so that individuals who may
have unrestricted access to the site in the future will not be subjected to unacceptable risks.
(Comment letter K. }

Response. The cleanup levels for contaminants in soil at the Weldon Spring site were developed
in accordance with EPA puidance. These levels were conservatively developed by considering
a residential scenario, to address the reasonable maximum exposures for a future individual with
unrestricted access to the site. Per EPA guidance, the cleanup levels were determined by
targeting an incremental risk range of 1 in 1 million (1 x 10°%) to 1 in 10,000 (1 x 10%), with
consideration of site-specific conditions. A key site-specific factor is the concentration of natural
constituent in local soil, which will be used to backfill on-site areas from which centaminated
soil is excavated during cleanup. That is, background concentrations of certain metals can
correspond to estimated risks above the EPA’s target range.

Therefore, given natural variability, it is difficult to distinguish an incremental risk
associated with residual contamination at the upper end of the target range from the risk
associated with natural concentrations, and this distinction is virtually impossible for the lower
end of the tarpet rarge. Further, replacing the excavated soil with uncontaminated local soil
could result in actually increasing the risks at certain areas, depending on the specific levels of
naturally occurring constituents in the backfill soil. For these reasons, the lower end of EPA’s
range could not serve as the endpoint for site cleanup criteria. The cleanup levels proposed for
the site will be applied to areas released for other use and are expected to be protective of
human health and the environment for all reasonably anticipated future uses.

Issue 1O

Comment. The DOE should address chemical contamination at the vicinity properties. All
contaminated vicinity properties should be cleaned up to allow for completely unrestricted use.
{Transcript pages 29 and 30; commeni letter K.)

Response. The DOE is responsible for properties on the adjacent Army site -and in the
surrounding State conservation area that were contaminated as a result of activities conducted
by the DOE and its predecessor agency at the Weldon Spring site. These are termed vicinity
properties and have been identified on the basis of their radioactive contamination; no DOE
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vicinity property contains only chemical contaminants. The Army is responsible for properties
on the Army site that are chemically contaminated by previous Army activities, and cleanup of
those areas is currently being addressed by the Army under a separate RI/FS process. The DOE
will continue 1o coordinate with the Army regarding cleanup of DOE vicinity properiies on
Amy land.

As pari of cleanup activities conducted pursuant to the remedy selected in this ROD, the DOE
will remove radicactively contaminated soil from those vicinity properties. Excavating soil to
remove the radioactive contamination will also result in the removal of any. combined chemical
contamination from these locations. The DOE is commiited to cleaning up all radicactively
contaminated vicinity properties to levels that wili allow for unrestricted use. During soil
cleanup activities in the Busch Conservation Area, which are addressed in this RI/FS-EIS, the
DOE will also remove contaminated sediment from Lakes 34, 35, and 36 in conjunction with
the draining of those lakes by the Missouri Department of Conservation (this draining has been
planned as part of the Siate's routine sedimentation management prografm for the conservation
arez}. Under existing conditions at the lakes, the estimated health risks associated with this
contaminated sediment are well below the levels identified by the EPA as either of concern or
warranting ¢leanup action. Nevertheless, the DOE is conducting this activity to address the
possibility that sediment excavated from those lakes might subsequently be used as backfill
material in a residential area. '

Jssue 11

Comment. The site risk assessments seem (o focus almost exclusively on human health impacts.
These assessments should consider all living organisms 50 as not to decrease biotic diversity or
cause extinction of certain organisms. (Comment letier N}

Response. The site risk assessments did examine potential ecological impacts that could resuit
from the contamination present at the chemical plant and in affected areas nearby. An entire
chapter (Section 7} of the baseline assessment (BA) and several appendixes were devoted to the
assessment of ecological impacts that might occur in the absence of cleanup. Potential impacts
to ecological resources from cleanup activities were assessed in the FS. These analyses were
developed from current characterization data for the site in combination with available scientific
information. No obvious adverse ecological impacts have been observed at the site or -
surrounding areas, except for circumstantial evidence (the paucity of bicta) in the raffinate pits.
However, adverse ecological impacts might occur if the site were not cleaned up. and
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contaminants remained in their cusment state, particularly at the raffinate pits, as discussed in the
RU/FS-EIS. Possible impacts to the density and diversity of invertebrates at the site were also
discussed. To address the long-term protection of ecological resources at the site, additional
studies are under way and others are planned. As they become available, data from these studies
will be incorporated into future documents prepated for the project. '

Issue 12

Commen:, ‘The DOE should commit to follow-on studies of the groundwater contamination and,
if necessary, undertake remedial action for groundwater after the sources of contamination are
removed. (Transcript page 30 and comment letter H.)

Response. The DOE wil] continue to investigate groundwater at the chemical plant area. The
groundwater response action has been separated from this action, as discussed in the RI/FS-EIS,
because the comprehensive data needed to support a final decision for this medium are not yet
gvailable. The DOE will prepare a separate set of assessment documents focused specifically
on groundwater at the chemical plant area. These documents will be developed in consultation
-with EPA Region VII and the State of Missouri, and they are expected to be issued fo the public
within the next severa! years. Comments received from the State, EPA Region VII, and the
public on the proposal made in that future document package will be considered before a
decision is made on the fina! response for groundwater.

Issue 13

Comment. The DOE should accelerate the process addressing contaminated 'gmundwater at the
quarry, including the Femme Osage Slough area. The quality of water in the St. Charles County
well field is a chief concern for this project. (Transcripr page 53 ond comment letter 1.)

Response, The DOE is committed to seeing that the county drinking water wells are not
impacted by contaminants from the site. An extensive monitoring program is in place at the

quarry and Femme Osage Slough areas to address this issue, and the process for seeing that

groundwater contamination has been initiated. Focused characterization of the quarry and

Femme Osage Slouph area is expected to begin this year to support final remedial actions for

that location. '
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Issue 14

Commens. Much of the cleanup work at the site is being performed by workers who do not
reside in St. Charles County or the greater 5t. Louis metropolitan area. Many local laborers
have been trained to perform remedial action work similar to that currently under way at the
Weldon Spring site, and local unjons provide a labor pool of qualified workers. The economic
benefits associated with this project should be distributed to those most affected by the action.
(Transcript pages 40-41, 49-52, 54-62, 67, 77, and 79.)

Response. The-DOE recognizes that a large number of qualified workers are available locally
to support cleanup activities such as those being conducted at the Weldon Spring site. Most of
the site workers reside in St. Charles County or the greatert St. Louis metropolitan area. Of the
256 full-time workers currently on-site in the project office building, all but five live within the
St. Louis metropolitan area. Of the 158 craftspersons and laborers currently invoived in site
work — primarily in field activities to suppori interim actions (such as decontaminating and
dismantling the chemical plant buiidings) — 140 live in the area. All site workers are
appropriately trained for the cleanup activities in which they are involved. In summary, the
great majority of people involved in the on-site cleanup effort are local workers, they are
qualifisd to conduct the work, and the economic benefits associated with this project are being
distributed in the area. The employment of qualified local workers is expected to continue
throughout the remedial action for which the current decision is being made.

Issue 15

Comment. The DOE should ensure that the funding for this project is maintained at a high ievel
so the site is cleaned up expeditiously. The potential for future contaminant migration should
we minimized. (Transcript page 53 and comment letiers H, I, and N.)

Response. Maintaining an appropriate level of funding for expeditious cleanup of the Weidon
Spring site is a high priority for the project. To date, cleanup activities have not been
constrained by the availability of funds. Although the DOE anticipates project support to
continue, the amount of funding available to the department is greatly affected by the annual
budget established by the U.S. Congress. '

The DOE is committed to cleaning up the site ina safe and environmentally scund manner and
is moving forward with cleanup activities as quickly as possible. Numerous regulatory review
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and engineering requirements rnust be met as part of the cleanup process before field activities
can be implemented, and the extensive planning and development of detailed operational
procedures is also involved. Focused cleanup activities have been expedited to reduce health
and safety threats on-site and to limit contaminant migration. These interim actions include the
treatment of surface water at both the guarry and chemical plant area, dismantlement of the
chemical plant structures, and removal of bulk waste from the quarry — with maintenance of
the resultant waste in controlled storage on site until the disposal facility is available. The major
cleanup activities at the chemical plant area, which include the removal and treatment of sludge
from the raffinate pits and disposal of all site waste, are expected to be initiated within the next
few years following issuance of this ROD. o
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APPENDIX B

. Comment Latters on the Draft Remedial Investigation/Feasibility Study-Environmental
Impact Statement '
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Comment Letters on the Draft Remedial Investigatiuaneasibi[itf Study-Environmental
O Impact Statement

Latter ) Conunenter

A Ken Gronewald, President of the St. Charies Countians Agsinst Hazardous Waste Board af Dircetars, St. Charles,
Missouri '

B Loia Bohl, Caordinatar, Missourl Clearinghouse, State of Mirsouri, Office of Administration, feffenon iy,
Mirsouri

£ John Jacabs, 5 Charlcs, Missour
D Alwn Wansing, Vilags Chainnan, Weldon $pring Heights, Missouri

E M. Yemice Santes, Enviroomenial Review Section, Departmant of Ecaingjr..ﬁla'l.:' of Washingtion, Olympit,
Washingion

F Mary A, Halliday, St Charles Countiane Against Hazardous Waste, 5t. Charles, Missoun

e Gene Gunn, Chic!‘. Environmentsl Review aad Coordination Seetien, U.5. Environmental Protectian Agency,

. _ Region VII, Kensas City, Eensas

H Thoras Aley, Professional Hydropeolagist, Director, Craark Underground Labaratory, Prowem, Missourl
1 Danicl T. Brown, Asiosals Supcrintendsnt, Erancis Howell Schoal Districl, St Charles, Miggouri

] D. Aane Martin, Chief, Hazardous Malerials Division, Federe] Emergency Management AgENCY, Wushinglon,
D.C.

K Sally L. Shaver, Chief, Federal Programs Branch, Division of Healh Asseezment and Sunsultation, Agency for
Toxic Substanzes and Dissase Registry, Atlanta, Geergia o

L Chacles A. Judd, Executive Yiee Prasident, Enviraeare of Ush, Inc., cali Lake City, Uh

M George A, Farhner, St Charics Courtiina Againel Hazardous Waste Board of Directors, Project Munager for
Tochaical Assitance Grant sdminisiercd by EPa Region V1, 5t. Charles, Missouri '

N L. Rao Ayysgisi, Ph.D., Professor of Biology. Lingenwood College, St. Charics, Mizsouri
o Williem M. Vaughan, Ph.D., Environmental Soluions, St. Lauis, Missauri

P Unsignad leder rubmitied n the public mesling on December 14, 1952
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Reprodueced direcily from the bast avaiable copy.

Avaitabie to DOE snd DOE contraciors fram the Offica of Scientific and Tachnical infarmeiion, .0
Box 62, Cak Ridge, TN 37831, prices avaifphie from I615) B76-3401.

Availadie to the public fram the Mational Tachnical inforroation Service, U. 5. Depertmant of
Commerce, 5285 Port Rayel Road, Springfield, Virginis 22181
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